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The design of stampings 


New Facilities 


for aluminum die-castings 


Modern, precision equipment at Hoover 
assures top quality and fast delivery 


New operational methods and facilities 
enable Hoover to offer a die-casting 
service that is second to none. This ex- 
pansion is reflected throughout the 
entire Casting Division. 

From design-engineering to final in- 
spection the emphasis at Hoover is on 
modern methods, efficient equipment 


and careful craftsmanship. 


Hoover's die-casting section (above) 
has machines with ratings up to 600 
tons, that can produce aluminum die- 
castings in quantity from the smallest 
practical size up to 14” x 14”. 

Trimming, finishing, buffing, machin- 
ing and painting facilities (partially pic- 


tured below) enable Hoover to deliver 
castings in every state of finish, from 
“‘as-cast’’ to the finest commercial 
surfaces. 

Scientific sampling and thorough test- 
ing of finished castings assure consist- 
ently high quality and strict adherence 
to specifications. 

When should die-castings be used? 
There is no simple answer to this ques- 
tion. Generally speaking, die-castings 
should be used when reduced machin- 
ing costs, intricate shapes, economy, 
attractive appearance and durability 
are factors. 

Contact Hoover Die-Casting Divi- 
sion to learn if this precision technique 


will cut vour costs. 


Send for this 
FREE 
DIE-CASTINGS 
HANDBOOK 


This informative bulletin on aluminum die- 
casting will guide you in choosing alloys, 
and in the design of castings. Hints are 
included to help you take advantage of 
the die-casting process. You will also be 
interested in a detailed picture story that 
traces the production of die-castings from 
drawing board to final inspection. Write to 


HOOVER 


Die-Casting Division, 
Hamilton, Ontario 


HOOVER 


has the 


DIE-CASTING 
know-how 


to produce 
castings at 
lowest costs 


Hoover engineers have a tremen- 
dous fund of specialized experi- 
ence in die-casting. Their knowledge 
is at your disposal. They welcome 
the opportunity to discuss your 
die-casting problems, and to assist 
in the design of components that 
will cut your costs and improve 
your product. 


HOOVER 
lL 
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The design of stampings 


If simplicity makes for an 
ideal magazine cover (and 
there are some who feel it 
does) then artist John Bell- 
inger has it made this month. 
The design was germinated 
by Strasser’s piece on stamp- 
ings. 


29 How long does a Bourdon tube last? 


Anything from a few cycles to a million. It all depends on the design and application. 


33 NIDC Workshop discusses Canadian design problems .. Don Peacock 


First seminar of its kind, it’s forced upon us by increased competition from all parts 
of the world. 


34 Many methods combine with stamping Frederico Strasser 


The combinations are endless, but the design of the part should always conform to 
production methods. 


36 Yacht design—art or engineering? Alex MacDonald 


Whatever it is, here is a story of a Canadian engineer-yacht designer—one of a 
vanishing breed. 


38 Copper castings can be pressure tight W. H. Irwin 


Proper design and manufacture can allow for anticipated shrinkage and gas formation. 


44 The engineering technician—his place 
in industry B. H. Goodings, P.Eng. 


Most members of the profession have received invaluable help from technicians. 
Their work is as varied as their skills. 


47 Can the Canadian designer produce for world markets? George Harry 


Here’s a young design team which thinks he just might—after some domestic problems 
have been overcome. 


49 Seli-locking screws take a firm hold 


They are used in tool, die and machinery applications wherever vibration occurs. 





Before reading further, turn to 
the back of the book and tear 
out a Reader Service Card. 
Circle the numbers as you go 
and mail the completed card to 
us—no postage is required. We 
will take care of your requests 
immediately. 


Contributors 

Design data sheet 
Designers’ book shelf 
Designews in pictures 
Editorial 

Ideas round up 
Keeping informed 
New products 

People and events 
Reader service card 
Reports 


Note the special Fluid Power 
Card this month. Check the 
items you are interested in and 
we will ask the suppliers to send 
the latest literature to you—all 
free of charge. 

















“DOFASCO meets our needs 
for quality steel castings”... 


says T. L. Sweeney of Canadian Westinghou 


Westinghouse is a Canadian pioneer in the highly comp. 
field of industrial steam turbines. These new Canadia 
built steam turbines are second to none for dependabilit 
As always, you can be sure if it’s Westinghouse t 
quality comes first. 

Weare proud that Westinghouse chose Dofasco to ma 
critical steel castings for these new turbines. Beca 
even the most minor casting flaw could be disastro 
Dofasco’s rigid quality control was a major factor 
this choice. 


If quality is vital to your products too, call on Dofasc 
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The contributors 





A man concerned with $ $ $ 


This month, just for a change of pace, we 
decided to drop the usual biographical 
notes and invite our authors to say what 
they would do if they were named editor 
of Design Engineering. (Lest you read 
any significance into this, we should ex- 
plain that we did this only because, by a 
coincidence, almost all of this month’s 
authors have just recently been “bio- 
graphed” on this page.) 

Walter Irwin, vice-president of Canada 
Metal Co. Ltd., who wrote the feature on 
pressure tightness in copper alloy cast- 
ing, tackled his extra-curricular assign- 
ment enthusiastically and at times quite 
lyrically, though not, we think, radically. 

“If I were editor of Design Engineer- 
ing,” he wrote, “I would emphasize in- 
formation about the economics of alter- 
native materials and methods of fabrica- 
tion. New materials and methods are 
adding to design possibilities, permitting 
new end uses of components. 

“Nearly every production department 
has its coterie of ‘backroom boys,’ on 
the payroll as anchor men, who never 
make a mistake. Some never make any- 
thing else either. Their approach is en- 
tirely negative, a reflection of their isola- 
tion from the need to make a sales quota 
or show a profit. They constitute an 
anvil chorus, pounding out a theme song 
of disparagement of the new idea or any- 
thing which departs from precedent or 
from playing it safe. 

“The way to overcome an objection 
is to prove a fact. Piloting a design- 
manufacturing project past the ‘back- 
room boys’ and the David Harums of 
the drafting room (to say nothing of 
overcoming human inertia and the allergy 
of the top brass to blazing new trails), 
frequently calls for exhaustive factual in- 
formation about the advantages and dis- 
advantages, the cost, operational and cap- 
ital implications of alternative design. 

“That’s why I would stress information 
about product cost if I were editor of 
Design Engineering. In other words, I 
would, in effect, start every paragraph 
with a dollar sign.” 


A man who would educate 


G. Kardos, the expert on Bourdon 
tubes, has this to say: 

“The experienced engineer expects to 
increase his knowledge of engineering 
practice, the new graduate reads to sup- 
plement his academic training with 
practical knowledge and the engineering 
technician to broaden his education. 


Irwin (left) in conference with plant 
superintendent J. Wilcox and sales 
manager W. Bloodworth of Canada 
Metal’s roto-cast products 


Thus all technical publications are used 
for education. My choice of editorial 
matter would be to broaden the engi- 
neering capabilities of the reader. 

“To accomplish this some of the fol- 
lowing could be done. Articles on de- 
sign fundamentals would be solicited 
from senior practicing engineers. Spe- 
cialists would be asked to write on their 
specialty from basic theory through 
practical limits to latest developments. 
Articles on materials and processes 
would be written by knowledgeable 
users, not suppliers, so that shortcom- 
ings as well as advantages would be 
stressed. I would avoid articles simply 
describing an item, unless they _illus- 
trate some unique design approach.” 


A man who likes people 


Alex MacDonald, who stirred us with 
his piece on Yacht Design—Art or Engi- 
neering, said he would start his editing 
job by setting straight a simple fact— 
“Engineers are people.” 

“Certainly engineers want, and need, 
the facts and figures, data and details, of 
matters technical that will keep them up 
to date on the progress of their profes- 
sion. But they want to hear, too, about 
other engineers (and not necessarily Cana- 
dian engineers): what they are doing, how 
they are doing it, where they are doing 
it. They want, in short, a slice of 
engineering life—with the emphasis on 
life.” 


A man who misunderstood 


Frederico Strasser, who contributed 
Many Methods Combine with Stamping, 
misunderstood our question, or pretended 
to, and sent us a letter playfully agreeing 
to take over the editorship from us. 

He’d probably do an excellent job, too, 
having written hundreds of articles in 76 
business magazines in 17 countries. A 
mechanical designer with long experi- 
ence, he is also the author of Practical 
Design of Sheet Metal Stampings (Chil- 
ton) which reveals the factors in metal 
stamping design that yield economical 
and trouble-free production. 





Canadian General Electric Company Limited used to 
ship huge switchgear units in heavy wooden boxes —nearly 
dust and moisture proof—but not quite. Now, a sheet of 
polyethylene film shuts out a// dust, dirt and damp. On 
long hauls, simple crating reduces shipping costs. On 
short hauls polyethylene film alone does the whole job. 


Size is no difficulty. Polyethylene film can caver giant bull- 
dozers or pocket-size parts. Almost weightless, tough and 


flexible, it is easy to handle, store, re-use and is readily 
disposable. 


Another discovery is that visibility of the actual product 
inspires respect and careful handling. Through the trans- 
parent film it says for itself, “HANDLE WITH CARE”, 
For more information write Union Carbide Canada 
Limited, Chemicals and Plastics Division, 123 Eglinton 
Avenue East, Toronto 12, Canada. 


POLYETHYLENE 


For further information mark No. 137 on Readers’ Service Card 


UNion Carsibe is a trade mark 
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Reports ——- A world roundup of engineering and design interest 





Simple handling system cuts parts damage 


Inexpensive devices for in-plant handling of small components have 
reduced parts damage at the Boeing Airplane Company plant. This 
simple handling equipment uses plywood peg boards, frames, boxes 
and dividers to protect and separate parts for small gas turbine 
engines. Painted bright yellow for visibility, the handling equipment 
offers the dual advantage of open packaging and identification, plus 
protection and separation during the handling phases before assem- 
bly. Each piece of handling equipment is designed for multiple use. 
The photo shows various applications of these devices. The skid- 
mounted peg board A-frame (left) holds accessory drive end caps. 
The dowels hold accessory drive gears. The “egg-crate (right) holds 
bearing retainers. The metal bin with slotted dividers holds accessory 
drive housing. 


The metals industry may be headed toward a continuous annealing 
process for strip and sheet products of steel, aluminum and other 
metals. The process has been made possible by the combination of a 
30-year-old electric theory and a new idea for arranging wire 
conductors. The new process, known as flash annealing, allows differ- 
ent segments of a coil of metal to be unwinding, heating, coiling and 
recoiling simultaneously. The electrical theory behind flash anneal- 
ing is transverse flux induction, meaning that the flux lines are 
kept vertical to the material being heated. The arrangement of the 
wire conductors allows all portions of the metal to be subjected to 
the same density of current. This overcomes the long-standing draw- 
back of lack of uniform heat. On the left a metallurgist checks a 
small strip heating unit. 


At last a shatterproof bulb (gives more illumination too) 


These light bulbs were dropped to the ground from five feet up. 
The one on the left refused to break because it’s shatterproof. But 
this is more than just a shatterproof lamp. Flamescent, as the lamp 
is called, produces an entirely different lighting effect, it has higher 
lumen output and more brilliance than any other processed bulb. 
One of its components is a Fiberglas yarn of exceptional fineness 
and unusually high luminous transmittance. As a prerequisite to the 
Fiberglas, a new silicone adhesive was developed which created 
another interesting feature in that it made the lamp virtually im- 
pervious to thermal shock. A new shape with a cooling chamber 
was developed to take advantage of the Fiberglas winding; this 
chamber lowers the filament operating temperature to eliminate 
brittleness and fragileness. 


Continued on page 7 
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Pressure cover design simplified. Two axially assembled Truarc Series 
5002 beveled rings eliminate 27 bolts, reduce machining and assembly time from 
78 to 114 hours and make possible drastic size and weight reductions. Rings 
retain two covers of a pressurized x-ray unit. Savings: about $500 per unit. 


Parts eliminated in slide as- 
sembly. Two radially assembled 
Truarc Series 5139 Prong-Lock® Rings 
provide proper spring tension, eliminate 
looseness and wobble in this office cal- 
culator shift-slide. Original design called 
for a cut washer, spring washer, and 
cotter pin —all eliminated. 























New way to install electron- 
tube sockets. Easy-to-apply Truarc 
Series 5101 bowed external rings lock 
tube sockets to chassis plate in this 
assembly. Bowed construction takes up 
tolerances of molded grooves, thickness 
of base. Individual sockets are remov- 
able for field service. 


Truarc rings for 
end-play take-up 
offer significant 
design advantages 


A number of Truarc retaining rings are available to 
take up end-play or loose fit caused by accumulated 
tolerances and wear. The rings often eliminate spring 
washers, collars and set screws, nuts, bolts, rivets, 
cotter pins and other conventional fastening devices 
with outstanding cost savings in machining and 
assembly time. 

Truarc retaining rings designed to deal with the 
end-play problem are of two general types: bowed 
rings for resilient end-play take-up and beveled rings 
for rigid end-play take-up. 

Bowed retaining rings are widely used for pre- 
loading bearings, preventing vibration or oscillation 
in linkages, providing tension on adjusting screws. 
Of particular interest is the radially installed Truarc 
Prong-Lock® ring which locks securely to the shaft 
by means of two prongs. It provides exceptional 
thrust load capacity, may be used as a shoulder 
against rotating parts, and often eliminates springs, 
bowed washers and other tensioning devices. 

In beveled rings for rigid end-play take-up, the 
groove-engaging edge is beveled at 15°. There is a 
corresponding bevel on the load-bearing groove wall. 
To take up end-play, the ring acts as a wedge be- 
tween the outer groove wall and the part being re- 
tained. 

These are just a few of the 50 functionally dif- 
ferent types of Truarc retaining rings. They come in 
up to 97 standard sizes, six metal specifications, 
13 different finishes. The entire line as well as ac- 
cessory assembly tools, grooving tools, and over 
70 typical applications are shown in the new catalog 
RR 10-58. Write for your copy today. ~ 


Available in Canada from: 


LYMAN TUBE AND BEARINGS, LIMITED 


Head Office: 5420 Pare Street, Montreal 9, Quebec. 
Branch Offices: Toronto, Winnipeg, Vancouver, New Glasgow, N. S. 


©1959 WALDES KOHINOOR, INC, 


WALDES 


/TRUARC 


RETAINING RINGS 


Waldes Kohinoor, Inc., Long Island City 1, N.Y. 
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New printed circuit system uses no adhesive 


A new way of screen printing circuits on ceramic without adhesives 
has been developed by technicians of Bell Telephone Laboratories. 
The process uses standard silk screening techniques for forming the 
pattern, plus a specially formulated copper-bearing paste. In exist- 
ing methods, a sheet of copper foil is usually bonded to the ceramic 
or plastic base with an adhesive. The bond is thus dependent on the 
strength of the adhesive; sometimes it fails during subsequent opera- 
tions such as soldering or assembly. But with the new process no 
adhesive is required to bond the copper pattern to the ceramic. 
After the pattern has been printed on the ceramic base, the piece 
is fired in a two-step process to burn off the printing vehicle and 
convert the copper oxide in the paste to metallic copper. Besides 
printed circuits, there are other potential uses for the new copper 
paste. 


Control system spots imperfections by logic 


You make a fairly simple article, using a production line. Later you 
switch to a more involved product, using the same machinery. The 
original article happened to have an identical top and bottom, and 
therefore it could go down the line without orientation worries. But 
the new product has a top and bottom different one from ihe other. 
That means that a unit going through upside down will be improperly 
Uthogrophed 1 = assembled and end up a reject. Assembly rate is 500 units a minute, 
“xyz” too fast for the human eye to spot units in the wrong position. Here’s 
container "_ _@- a problem indeed. But it’s been solved by a system that monitors 
—" orientation and rejects units improperly placed on the line. The 
control system also spots differences in color, quality, texture, etc., 
a as well as improper lithographing in a package or label. Does it 
by a logic system based on a code. 




















waterfront property 


Thousands of miles of Florida’s canals are now sheathed with 
asbestos fibre from Quebec. The product has proved an excellent 
bulkhead or retaining wall. It’s light in weight (only 4.2 pounds per 
square foot), resistant to corrosion and rot and easy to install 
Engineers are impressed by the speed with which it can be set up 
along the canal banks. Besides protecting waterfront lots from 
erosion, the asbestos sheathing has aesthetic value: it improves and 
beautifies the value of the property. New uses are being discovered 
all the time, for instance some homeowners are using this product, 
Asbestone, to build boat houses and piers. The material is .4 in. 
thick. One warning note: it has not proved suitable in all soil 
conditions. 


That old degreasing tank seems to be de trop. Someone has come up 
with a degreasing machine in which the greasy parts are moved up a 
fixed spiral conveyor track for cleaning by subsonic vibration. 
Already in use at the Steel Co. of Canada Ltd., the degreaser is said 
to cut the cost of cleaning by one half and to save 75% of the space 
required by conventional vapor degreasing installations. The unit 
can also be used for such processes as phosphating, bright dips and 
oil quenches, but that’s a story for another day. As to the degreasing 
job, the parts are loaded on a tray beneath the spiral track. The solv- 
ent is heated in the tray untii the vapors rise about halfway, where 
they condense. The condensate collects in a trough and is piped 
back into the track, where it flows downward against the parts 
vibrating up the track. Cleared parts are chuted automatically into 
tote boxes. 
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WHEN AND WHERE TO USE 


NEOPRENE 


Made by Du Pont for 28 years, 
this synthetic rubber has demon- 
strated that it can be used with 
excellent results in a wide variety 
of applications. It meets many 
different service requirements 
and environmental conditions. 
Neoprene offers a balanced com- 
bination of properties not avail- 
able in any other single elastomer. 
Neoprene not only offers desir- 
able elastomeric qualities, but 
also offers good all-around resist- 
ance to many deteriorating influ- 
ences. Because of these properties 
in combination, neoprene is being 
used in an ever-growing number 


of new applications. 


COMPRESSION SET 


Neoprene sealing gaskets now solve the 
problems of air and water leakage through 
curtain-wall panel joints. Neoprene is weath- 
erproof and trouble-free, applies sustained 
sealing pressure because of its low perma- 
nent compression set. Gaskets simply snap 
over panels, save installation time. 


a Se ie eee ee OEY 


OZONE RESISTANCE 


Tire sidewalls made with neoprene have now 
solved the problem of ozone cracking on the 
West Coast. Before neoprene, tires with only 
30% tread wear often developed severe side- 
wall cracks. Now neoprene keeps sidewalls 
crack-free and new-looking for the life of 
the tire. 





WEATHER RESISTANCE 


Portable containers that hold large volumes 
of liquid, yet roll up into compact bundles, are 
now made practical by an outer covering of 
neoprene. Neoprene resists sunlight, weath- 
ering, ozone, oils and chemicals. In addition, 
it takes severe flexing without cracking. 


= a 
FLEX FATIGUE 


A neoprene bellows offers excellent resist- 
ance to flex-cracking in an automotive power 
brake unit. The bellows withstands 500,000 
flexing cycles in standard tests. Neoprene 
also resists oils, temperature extremes, and 
Provides good sealing by reason of its low 
permanent compression set. 





HOW DUPONT ELASTOMERS COMPARE IN IMPORTANT PROPERTIES 





PROPERTIES 





RATING 


RESISTANCE TO 
OXIDIZING 
CHEMICALS 


HEAT 


RESILIENCE RESISTANCE 


OIL 
RESISTANCE 


COMPRESSION | FLEX FATIGUE 
TEMPERATURE 
PERFORMANCE RESISTANCE 


LOW WEATHER 
AND SUN 
RESISTANCE 


OZONE | ABRASION FLAME 
RESISTANCE | RESISTANCE | ELECTRICAL | pecistaNce 





Excellent 





























































































































WEEE Neoprene 


CI HYPALON 
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DU PONT ELASTOMERS 


HYPALON* 


A relatively new Du Pont elasto- 
mer, HyPALon has quickly won 
ready acceptance in heavy-duty 
as well as decorative applications. 
This synthetic rubber gives the 
designer a material that is ozone- 
proof and also highly resistant to 
sunlight, weather, oxidizing chem- 
icals, abrasion and heat. HYPALON 
has an added advantage in that 
it can be compounded in un- 
limited colors—colors that are 
unusually stable to light and 
weather. For greater economy, 
HyPALon can often be com- 
pounded with other elastomers or 
applied as coatings over other 
materials. 


Send the coupon today for technical 
assistance and publications describing 
Du Pont elastomers in detail. 


CANADA 


Better Things for Better Living 
.-. through Chemistry 


SYNTHETIC 


vee Se RRR 


*Registered trademark of E. 1. du Pont de Nemours and Co. (Inc.) 


For further information mark No. 
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RUBBER 


ABRASION RESISTANCE 


On a conveyor belt for 275-324° F. salt, a 
covering of ordinary heat-resistant rubber 
used to crack badly after only 3 months’ 
service. A belt with a \” cover of HYPALON, 
however, was in good condition after 6 
months’ service. 


COLOR STABILITY 


In anew gunwale guard, two HYPALON strips 
available in a variety of colors permit con- 
trasting color combinations to match any 
boat. Because of HYPALON, the gunwale 
guard resists abrasion, oil, salt water and 
features unusual color stability to sunlight 
and weather. 


rubbers.) 


industry). 


Name 


C] | am particularly interested in 


DU PONT OF CANADA LTD., 
85 Eglinton Avenue East, Toronto 12, Ontario 


HEAT RESISTANCE 


HYPALON jacketing now permits ignition wire 
to withstand higher engine temperatures. 
This jacketing meets a heat aging require- 
ment of 5 days at 275° F. plus peak tempera- 
tures above 300° F. HYPALON also prevents 
ozone cracking, resists corona cutting, abra- 
sion, oils and chemicals. 


CHEMICAL RESISTANCE 


Now that metal plating racks are protected 
by HY PALON, the coatings last more than 12 
times longer than plastic coatings. HYPALON 
offers exceptional resistance to plating solu- 
tions, withstands high temperatures without 
hardening, and resists abrasion during plat- 
ing operations. 


oe 





L] Send me a free copy of The Du Pont Elastomers (a review of 
properties of neoprene, HYPALON, and other synthetic 


[-] Add my name to the free mailing list of the Elastomers Note- 
book (contains articles based on uses of Du Pont elastomers in 





NEOPRENE Firm 





HYPALON* 
ie Address 





VITON* 
ADIPRENE* 


Province 
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precision 
bearings... 


PERFORMANCE 's "¥é Pavort 


In the BARDEN GRINDING ROOM, trained 
operators utilize highly developed skills to 
assure accuracy and uniformity of bearing 

parts—to produce the consistent quality 
and reliability that pays off in performance. 


FUNCTIONAL TESTS, such as the 
Torkintegrator, developed by Barden for 
precise torque measurement, accurately 
predict precision bearing performance. Many 
of these Barden-pioneered tests have 

become industry standards. 
















». 


Precision performance is vital to the achievement of today’s 
record-breaking scientific advances. That’s why you'll find 
Barden Precision bearings in all types of critical components. 
Barden delivers performance payoff in terms of minimum rejects, 
reduced costs and... above all... reliability. 


Since its founding in 1942, Barden has worked exclusively 

on design and development of precision ball bearings, devoting 
every effort to establish new standards of precision and 

quality. Today, Barden Precision is synonymous the world over 
with the highest level of bearing performance. 


From the start, Barden has led the way in advanced design, 
production and quality control techniques and improved 
functional testing—all with the single objective of reliable and 
predictable bearing performance. In fact, many Barden-pioneered 
innovations are now standard in the entire industry. 


Barden is a major supplier of standard bearings in sizes from 
.0469” bore to over 3” O.D., all manufactured to Barden Precision 
standards of dimensional accuracy, uniformity and reliability. 


for reliability...specify 


BARDEN PRECISION 
Sa BALL BEARINGS 


PHILIP FRENCH SALES, LTD. — Exciusive Agent in Canada 
8425 Mountain Sights Avenue, Montreal 16 
57 Dromore Crescent, Willowdale, Ont. 





@ We see no reason to keep under this reinforced plastic hat the fact that 
Reichhold sells a QUALITY LINE OF POLYESTER RESINS for every type of 
product and manufacturing procedure. For full information on RCIl’s versatile 


polyesters, clip and mail the check list below. Technical information will be sent 
to you promptly. 





My Name is 
i am 





TITLE 


of the company indicated on this letterhead. 


Please send me full technical information on the 
use of RCI PoLy ite Polyester Resins for: 


; Matched 
gs Polyurethane Foams eS Laminating rf Die Molding 


a Surface Coating zB Casting & Press Molding 


Corrugated and Structural 
Flat Sheet Lay-up a Encapsulating 


Creative Chemistry... Your Partner in Progress 


Synthetic Resins « Chemical Colors ¢ Industrial Adhesives « Phenol 

Hydrochloric Acid ¢ Formaldehyde « Glycerine ¢ Phthalic Anhydride R von i CS Fal a oO i D 
Maleic Anhydride ¢ Sebacic Acid e Ortho-Phenylphenol « Sodium Sulfite 

Pentaerythritol e Pentachlorophenol « Sodium Pentachlorophenate REICHHOLD CHEMICALS (CANADA), LTD. 


Sulfuric Acid « Methanol 1919 Wilson Ave., (Weston), Toronto 15, Ontario 
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Atlas has 7,000° 


Finding what you need, when you need it, is the object 
of any shopping expedition . . . especially when the list 
includes stéei. The tool, machinery or stainless steels 
you require now are stocked in Atlas warehouses con- 
veniently located in major cities across Canada. 


Atlas also provides a complete metallurgical service to 
answer your questions about specialty steel. Simply call 
your nearest Atlas representative or write to: 


ATLAS STEELS LIMITED, WELLAND, ONTARIO 


Warehouses : Montreal e Toronto e Hamilton e Windsor e Winnipeg 
Vancouver. Representatives: London e St. Catharines e Sudbury 


* Including the Exact Grade, Size, Shape 
or Finish of Specialty Steel You Need 
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VARI-COLORED EMBOSSED LABELS 


* TRADEMARK DYMO INDUSTRIES, Inc. 


A DYMO TAPEWRITER 


ANYONE can make perfect 
e raised-letter labels that stick 
new anywhere — with the DYMO 
Y , ss MITE M-2 TAPEWRITER*. 
dimension Just spin out your letters on 
Ee. the easy-to-read dial and gently 
in : press the handle, that’s all! 
A built-in trimmer cuts off your 


identification = finished label. Look for the 
systems mark of DYMO. 











LIGHT and 
compact—the 
DYMO MITE M-2 is 
engineered to the 


highest industrial ; : | 
po . DYMO offers a cumplate color coded Syston of identification for 


rugged aluminum alloy correspondence files, shelves, storage labels, chemical marking, 
and polished to a panels, aircraft controls, camera equipment, golf clubs, hardhats, 
high satin sheen. For libraries, hand tools, a dials, lockers, meters, layouts. 


use with all DYMO 

patented vinyl tapes. 
TAPEWRITERS* are 

known around the a 
world for their ease & 
and trouble-free 

performance. 

Ask your DYMO 


Distributor for a _— — — 
demonstration . . . it ... fire extinguishers, lab equipment, plants and shrubs, tool bins, 


takes just seconds! industrial equipment, file cabinets, inventory control, switches, 
conduit, pipes, mailboxes, vending machines, nametags, telephones, 
» SAMPLES AND circuits, parts cabinets, wiring diagrams, prices and many more. 
LITERATURE. rig ; 
WRITE US TODAY! 
ADDRESS DEPT. DE-8 


eu iy 








For further information mark No. 119 on Readers’ Service Card 
DESIGN ENGINEERING AUGUST 1960 





This thinking man thinks for you! 


He’s a designer at Dominion Fasteners who. 
thinks continually about fastening and assem- 
bly operations. His efforts are rewarding for 


manufacturers across Canada as he is 
consistently creating new and more efficient 
fastening methods. Why not turn him loose on 
your product. He can cut production time, 
save you money and make your product more 
competitive. 


However, of the more than 8,000 types and 
sizes of Speed Nut spring tension fasteners now 
in existence, there may be one already tooled 
and in production that is perfectly suited for 
your attachment application. 


Like all thinking men, you’re a man who wants 
definite answers. We are prepared and waiting 
to supply them to you. 


DOMINION FASTENERS LIMITED, pept. aci 


HAMILTON, ONT. Sales Branches: Toronto, Montreal 


a Ges. A. Timmerman corporation 


Rush me complete information on how Speed Nuts can 
save me time and money, and improve my product. 


NAME 





COMPANY__ 


ADDRESS 





WE MANUFACTURE_ 
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he means a real big one! 


And he'll get a sundae that will match his appetite. It probably will be “big”! But big 

or not it will be exactly what he wanted. Same thing with ordering a machine from us. Whether 

it's a real big one—not so big— or a multiple small unit order, it will be exactly what you 

wanted. After all, building machinery to exact specifications is our business—and we've 

been doing it for more than a generation. 

For capital equipment needs call Canada Iron. Here’s why: 

@ In Trois Rivieres and Toronto we have modern plants with the latest, most efficient machinery -building 
equipment @ We have an engineering staff with long experience. Metallurgical experts 

and constant research and development work that can be most helpful to you @ A production staff 
who build “by the book’! Never short cut quality and are proud of their reliability 

@ We have a host of satisfied customers representing a cross-section of “Who's Who” 

among North American manufacturers. 


Canada Iron 
MACHINERY 


© CANADA IRON FOUNDRIES, LIMITED 


SALES OFFICES: MONTREAL: 921 SUN LIFE BUILDING, UNiversity 6-7841 ¢ TORONTO: 169 EASTERN AVENUE, EMpire 3-8801 
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SPHERICAL BEARING ROD ENDS 





This is the Collar Shaping and 
Pressing Machine made by ¥. 
the Reece Folding Machine ' 


Company, which is a 


low-priced, manually 


operated device used 

in the shirt trade for 
shaping and pressing 
collars after they are sewed 
together, but before being 
attached to the shirt. 


Unibal Rod Ends, male and female threaded 
with sintered iron balls 











Unibal Rod Ends are used in five places, and were chosen for some carefully-thought-out reasons. 


@ Unibal ball joints lower the machining and assembly e Solve design problems economically. The use of Uni- 
cost. A male Unibal is used at the fulcrum of the tri- bal “gets us out of some tough design problems quite 
angular pressing lever at top center. This allows the econemically, simplifies co-operating parts and makes 
pressing plates to be easily lined up with the mating final assembly easier.” 


=— without expensive machining to close toler- Maintain easy, smooth action. Heim Unibal rod ends 


are used to transmit motion from the lower shaft to 
Long wearing qualities reduce replacement costs. the pressing plates between levers HL SL Sot 
Reece says, “We have been using Unibal rod ends in different planes. They maintain the easy action neces- 
our machines since 1947, and as far as we know, none sary to manual operation. 
have had to be replaced because of wear. @ Correct misalignment in all directions. 


The high quality and special advantages of Unibal Spherical Bearings and Rod Ends can save you time and 
money in the assembly of your machines. Ask our engineering department how. Send for the Heim complete catalog. 


RSM BEARINGS CANADA LTD. 


QUEBEC CITY MONTREAL WINNIPEG THREE RIVERS TORONTO VANCOUVER LONDON, ONT HAMILTON SEPT-ILES, QUE 
755 Blvd. des Capucins 1006M tain St 1302 Notre Dame Aves 375 St Georges St 33&50EdwardSt 1066 Seymour St. 1024 Oxford St. East 130 Ferguson Ave. N. 385 Joliette St 


FACTORY REPRESENTATIVES AND DISTRIBUTORS FOR CANADA 
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STRAIGHT QUALITY 


Today’s stepped-up production methods demand metals with With your order goes the assurance of Noranda’s con- 
accurate gauge, fine surface and uniform composition. sistent quality. This quality is your guarantee of the best in 
Noranda produces rods in all the numerous alloys and shapes copper, brass and bronze. Every operation from mine to 
to meet these requirements. Whether it be for machining, finished mill product is carefully controlled for assured 
forging, welding, or cold heading, Noranda can supply the satisfaction. We invite your inquiries for information or 


metal best suited for your needs. technical assistance. 


beer Ohm Noranda Copper and Brass Limited 


SALES OFFICES: Montreal e Toronto London «Edmonton e Vancouver 





HOw _ .. IS A FEATHER? 


It depends on what it is compared to. In terms of packaging, 
Hygrade Corrugated Containers are first-class “‘featherweights”’ 
when it comes to trimming transportation costs. 

The many advantages of corrugated—its lightness, 
strength, rigidity and low cost—are expertly adapted by 
Hygrade’s designers and engineers to the special require- 
ments of your product. Hygrade’s extensive research and 
production facilities are at your service. 

For the finest corrugated containers, check with your 
nearest Hygrade Sales Office. 


PLANTS: London — Toronto — Montreal — St. John’s, Nfld. 


A subsidiary of 


yee " 
nana 


( 


| 


CANADIAN INTERNATIONAL Paper 


COMPANY 
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MILK 


AGENT. ERIC STRICKLAND 


VIBRIN Delivers Again! 


Other NAUGATUCK Plastics 


This time it’s a rugged truck body, designed and molded by Scotian 
Fibreglas Products Ltd., of Stellarton, Nova Scotia. This company chose 
VIBRIN because it has proved a bear for punishment. It is hard to scratch 
and even harder to dent, and it is absolutely rust-proof. Its lighter 
weight also saves on gas. And VIBRIN permits better design and less 
costly custom-building. 

VIBRIN is a polyester resin reinforced with glass fibre. Every day it 
improves on metal and wood in a multitude of products which include: 
furniture, building materials, watercraft, aircraft, and even railway 
locomotive parts. 


You’ll like the way VIBRIN needs neither heat nor pressure, and only 
the most inexpensive molds. 

Naugatuck technical representatives are at your service, and the 
facilities of our development laboratories are available to help you 
evaluate Vibrin — and to improve present products or to create new 
ones. Simply contact Naugatuck Chemicals at Elmira, Ont., or our 
branches in Montreal, Toronto, Winnipeg or Vancouver. 





Vibramix — Polyester Premixes 
Kralastic — Styrene Copolymers 
Marvinol — Vinyl Resins 
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Naugatuck Chemicals 


DIVISION OF DOMINION RUBBER COMPANY LIMITED 
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OIL 
SEALS 

in Design 
Engineering 


KLOZURE Oil Seals are available with (a) finger 
spring, (b) with combination finger and garter 
spring, (c) with garter spring, (d) bonded spring- 
less, and (e) split. 


SELECTING THE 
SEALING ELEMENT 


Efficient and durable oil seals in your 
product depend largely on selection of 
the proper sealing element. Following 
are several KLOZURE* elements that 
Garlock offers for different applications: 


Nitrile Rubber Elements. This special 
compound is standard on Garlock 
KLOZURES. Oil resistant, tough, 
resilient, and free running, it with- 
stands temperatures from —40° to 
+250° F constant. 


Silicone Rubber Sealing Elements used 
in Garlock KLOZURE oil seals have 
excellent resistance to low-swell min- 
eral oils and some chemicals. Tem- 
perature range from —70° to +450° F. 


Viton** Sealing Elements. This new 
synthetic rubber by DuPont resists 
oils, fuels, and solvents from —20° to 
+400° F. Has low compression set, 
good tensile strength, resists ozone, 
oxygen and weathering. 


Teflon ** Sealing Elements resist all fluids 
except molten alkali metals and 
fluorine at elevated temperatures. 
Recommended for use where the 
KLOZURE will contact strong acids 
or other corrosive fluids at tempera- 
tures from.—110° to +500° F. 


Whatever your application, designing 
with Garlock KLOZURE Oil Seals 
makes good sense. You are assured of 
consistent high quality and proper 
design recommendations. 


For prompt service contact one of our 26 
sales offices and warehouses through- 
out the U.S. and Canada, or write for 


Klozure Catalog 30, Garlock of 
Canada Ltd. 


GARLOC K 


General Offices: Toronto, Ont. 


Branch Offices: Hamilton, Montreal, 
Winnipeg, Edmonton, Vancouver 


Order from the Garlock 2,000... two 
thousand different styles of Packings, 
Gaskets, Seals, Molded & Extruded 
Rubber, Plastic Products 


*Registered Trademark 
**DuPont Trademark 
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Save up to 50% in 3 


High capacity Gates V-Belts “esse! 


assure reliable steering 
for muskeg truck 





Cut drive costs as 
The big Nodwell Transporters, built by Robin-Nodwell much as 20%! 
Mfg., Ltd.,of Calgary, Alberta, are carrying up to ten ton loads : 
of oil field equipment over mushy muskeg. Originally, the hy- 
draulic pump for the steering mechanism was driven with a 
conventional V-belt drive. However, under the punishing driv- 
ing conditions in muskeg, the belts quickly failed. 
In the limited drive space available, a Gates Super HC V-Belt yN 
Drive was installed. The Gates Super HC is a high capacity Save a) to 66% 
drive that transmits up to 3 times more horsepower than a 
conventional V-belt drive in the same space. Today, these huge 
carriers are hauling full loads through muskeg under the most 
rigorous conditions. There have been no drive failures. Gates 
Super HC V-Belt Drives have proved entirely trouble-free, eT 
assuring reliable steering. G3 
i 


Gates Rubber of Canada Ltd. Save in motor cost 
Brantford, Ontario on many drives. 





in drive weight! 


are the lowest cost, most compact, lightest-weight 
multiple V-belt drives you can put on any machine. 


World’s largest 
maker of V-Belts 
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THE WATIONAL SCENE 





“Inspect the product-improving, cost-cutting 
metal-like properties of new DELRIN*”’ 


National can now furnish extrusions or fabricated parts of this remarkable new Du Pont thermoplastic 


If you have not yet evaluated this exciting new material 
you will want to. Exhaustive tests show that ‘‘Delrin”’ can 
compete on a cost and performance basis with parts made 
of many metals, rubber, glass or wood. It may be the one 
best material to solve a current problem for you. 


In adding “Delrin” to its family of thermoplastics, 
National continues the policy of offering the designer 
industry's widest selection of basic materials—over 100 
types and grades. “Delrin” is available in extruded rod, 
Strip, and special shapes, or in precision fabricated parts to 
your design. You can depend on National’s production 
experience for sound help on “Delrin’’ applications. 

Sizes now available include: rod—4" to 2” diameter; 
strip—.020” through .093” thick, up to 7” wide. 

Special extruded shapes available upon request. Fabri- 
cated ‘“Delrin’’ parts now being furnished National’s cus- 
tomers indicate broad application wherever strength, 
rigidity and dimensional stability are important. 


For specific information, prices and _ personal 
assistance on the use of ‘“Delrin’—or any of the 
more than 100 National materials—write National 
Fibre Company of Canada, Ltd., Atlantic & Hanna 
Avenues, Toronto, Dept. N-8. 


| WATIONAL 


ATLANTIC & HANNA AVENUES e TORONTO 
1405 BISHOP STREET e MONTREAL 
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MINIATURE SIZE FOR LIMITED SPACE — 
WITH ALL THE QUALITY OF HIGHER-PRICED SYSTEMS! 


Alemite—with 40 years of centralized lubrication ex- 
perience — announces an all-new miniature system 
complete with pump, metering valves and controls— 
especially designed to service many machines and vee 
hicles where centralized lubrication has been imprac- 
tical until now! 


Alemite’s new midget-size Accumite system is espe- 
cially adaptable to light, precision, multiple-bearing 
machines that have limited installation space. Its small 
size and simple installation overcomes cost limitations 
in most plants. Typical applications are: packaging, 
canning, labeling and textile machines... and machine 
tools. It is also suitable for tractor trailers, lift trucks 
and farm implements. 


ACCURATELY METERS THESE SHOTS OF OIL OR GREASE 
2 .003 cu.in. 2) .006 cu. in. d) 009 cu. in. 


ALL THE ADVANTAGES OF “BUILT-IN” 
MEASURED LUBRICATION—PLUS MIDGET SIZE! 


@ Meters exact amounts of refinery-clean lubricants to all bear- 
ings whenever system is operated. 

®@ Eliminates shutdown time for lubrication. 

@ Seals lubricant against dirt, grit and water. 

@ Prevents bearing troubles due to neglect or use of wrong 
lubricants. 

@ Services all bearings in one operation. 

@ Avoids work spoilage and bearing repairs due to overs 
lubrication. 


’ Accumite lubricates 24 points of spring winding machine. 
Valves mounted directly on bearings. 2, Transparent 
lubricant reservoir. 3. Manually controlled air pump, actu- 


ye ee See Alemite Division of 


Stewart-Warner Corporation 
of Canada Limited, Belleville, Ontario. 


Please send me all the facts about your new “Miniature” 
Accumite system. 








.. __. GORPORATION 4 Company... 
BELLEVILLE, ONTARIO Street... 
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TURBO 


Apparatus 








A self-oscillating vibration apparatus de- 
signed for fatigue testing of mechanical 
components and turbine blades. 


EXPORTED by 


KOVO 


PRAHA - CZECHOSLOVAKIA 
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SS Wiidustrial plants have a way of shooting ahead when they have 


Pa, Ps 


Been properly cultivated. Especially when they've been cultivated 


~. 


—industry’s outstanding team of plant cultivators. 


A.E.L.’s Industrial Division specializes in all phases of 

industrial controls: design of controls... supply of control 
components ... installation of control systems. 

This go-ahead Division is prepared to survey your plant 

with a view to increasing its efficiency by the use 

of modern—or even newly-designed— industrial control systems. 
A.E.L. surveys and installations have helped many 

industrial plants produce more of their product, in shorter 


time and at lower cost. 


Whether you need a single control unit or a complete survey 
—call on the Industrial Division of A.E.L. This Division 





is backed up by a 50-man Engineering Department comprising 
graduate engineers in mechanics, electronics, 
hydraulics, electricity, metallurgy —yes, even physics. 


Start planning for a better yield from your plant today! 
Call in the Industrial Division of A.E.L. 





THE INDUSTRIAL DIVISION OF AA- IE: E. 


AVIATION 7ELECTRIC 


L iM TED 


200 LAURENTIEN BLVD., MONTREAL 

















Improve product performance, cut costs © 
with 3M Adhesives, Coatings and Sealers 


VIBRATION RESISTANT. Tough aluminum strips (bonded in the 
middle, above) tear before 3M Brand EC-801 bond sepa- 
rates! This versatile sealer is especially suited for integral 
fuel tanks, keeps them tightly sealed in spite of vibration 
and flexing. Highly resistant to aircraft fuels; adheres 
firmly to metals at temperatures from —65°F. to 180°F. 


i, * 


FIRE RESISTANT. This Bunsen burner can’t ignite wet, 3M 
Brand Adhesive EC-321—proof this adhesive can safely 
be used anywhere on the assembly line. Ideal for bonding 
sound deadening pads, insulation batts and lightweight 
padding. High wet strength allows production to continue 
as adhesive dries. Apply with spray gun, brush or roller. 


SEE WHAT 3M ADHESIVES CAN DO FOR YOU! Look to 3M with your 
next adhesive, coating or sealer problem. Call your 3M 
Field Representative. 


IMMINNESOTA MINING AND MANUFACTURING 
OF CANADA LIMITED * LONDON, CANADA 


en OOUC? o, 
Z, 


... where research is the key fo tomorrow 


2 
"€seanc™ 


Sales Offices: Halifax * Montreal * Toronto * Winnipeg © Calgary * Vancouver 


Resident Salesmen: Saint John * Quebec City * Ottawa © Hamilton © Sudbury 





MOISTURE RESISTANT. 3M Brand EC-1300 grips like a bear 
while wet, speeds rubber-to-metal bonding. Synthetic rub- 
ber base has light colour for less clean up. EC-1300 sets 
fast, bonds tightly with no cold flow under pressure. Bonds 
foam, sponge, extruded and mechanical rubbers fast with 
moisture-resistant, flexible film. 


CORROSION RESISTANT. Rugged torture test ! 2000 hours expo- 
sure to salt spray; 20 weeks submersion in 20% solution 
of hydrochloric acid; six-month weather exposure in 
Miami, Florida proved CORO-GARD* 1706 Brand Pro- 
tective Coating resists abrasion and corrosion. For steel, 
aluminum, wood, concrete, cloth and some plastics. ' 
*T.M. Reg’d. 


Minnesota Mining and Manufacturing of Canada Limited, 
Box 757, London, Ontario. 


Gentlemen: Please supply further information on your products: 
* EC-801 [] EC-1300 C] EC-321 * 1706 
Please have a representative call regarding other products CJ 


NAME...... 





COMPANY.. 





ADDRESS.. 








--—---—---------} 
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osen for Salt Evaporators 


Metals supplied by 


Designing Engineers: 
Winnipeg Brass Limited, Anaconda Distributor. 


C.S. Robison and Associates, Chicago, Il. 


These photographs taken in the Winnipeg 
plant of Manitoba Bridge & Engineering Works 
Limited show four salt evaporators under con- 
struction for Dakota Salt & Chemical 
Company, Williston, North Dakota. Each 
measures 12’ 2” in diameter x 46’ 9” overall 
length and contains 1,389 tubes of Anaconda 
Copper 2” O.D. x .065” gauge x 6’ 4”. 


Anaconda’s Metallurgical Department is regu- 
larly helping Canadian manufacturers to select 
the most suitable metals for specific appli- 
cations. This service is available to you without 
obligation. Write: Anaconda American Brass 
Limited, Head Office and Plant, New Toronto, 
Ontario. Sales Offices: Quebec City, Montreal, 
Calgary and Vancouver. 

C-6035 


Anaconda Products are made from metals mined and refined in Canada—Ontario copper 
and nickel, Manitoba zinc, British Columbia lead and zinc. 
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IN 
MINIATURE RELAYS... 


TIUNENI) 4 


has made a good 
name 


and that name is“FILTORS” 


Hermetically Sealed Sub and Micro-Miniature Relays 


DESIGN and CONSTRUCTION 


“Filtors” Sub-Miniature and Micro-Miniature Relays meet or exceed all The “Powrmite” crystal case perform- 


the requirements of MIL.R5757C. Lightweight and rugged, they are 
hermetically sealed and uniquely designed to provide immunity to the 
forces of shock, vibration, acceleration, as well as high tolerance to extreme 


ance package for all micro-miniature 
relay switching requirements. Available 
for plug-in or fixed-wire mounting. 


environmental conditions of pressure and temperature. 
COMPLETE RANGE 


“Filtors’” Sub-Miniature and Micro-Miniature (Hermetically Sealed) 
Relays are available for both AC and DC operations. Non-standard ter- 
minal arrangements can be designed to meet special requirements. 


ENVIRONMENTALLY TESTED 
IN MANUFACTURE 


“Filtors” designs lend themselves to exact- 
ing standards of inspection. At Marsland 
Engineering the Filtors Relay Division is 
air-filtered, temperature controlled and 
surgically clean. Fine materials and the 
quality controls employed by Marsland 
result in Relays built to the most reliable 
standards available anywhere. 


These general purpose relays are applic- 
able to instrument, geophysical, aircraft 
controls and circuits where high relia- 
bility, multiple switching is required. 
In 2, 4 and 6 pole double throw contact 

Manufactured and sold in Canada under license from ps nega with many standard 
Filtors Incorporated, Port Washington, Long Island, by “‘FILTORS” Relay Divison of " sid 


MARSLAND ENGINEERING LIMITED 


KITCHENER, ONTARIO 
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Region of 
zero stress . 


Point of 


max. stress 


$ ; 3 < a 
. ‘ 
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Photo-elastic fringe pattern of an elliptical pressure tube. 


How long does a 
Bourdon tube last? 


Anything from a few cycles to a million. 
it all depends on the design and application 


G. Kardos, P.Eng. 


Engineering supervisor 
Aviation Electric Co. Ltd. 


In previous articles we have dealt with the deflection of Bourdon tubes due to 
internal pressure and external torque. Now we will consider another very im- 
portant aspect, the useful life of the Bourdon tube. Bourdon tubes must not 
only deflect to a fixed degree due to pressure but they must be able to do so a 
This is the third article number of times without losing calibration or rupturing. 
oie athe fs hid Pot Bourdon tube applications are so varied that their useful life requirements 
ing with the latest devel- could be as little as a few cycles to as large as a million cycles. In emergency 
opments in design, ap- devices they may be required to operate only once, in military applications 
peared in October 1959. they will have a fixed life governed by overhaul and weight considerations. In 
pal ie oe = some commercial applications they are located in inaccessible places and the 
ternal load, appeared last required life may be millions of cycles. 
April. A typical military specification has the following tube life requirements: 
Calibration range 0-4,000 psi 0-100% 
Overpressure 5,000 psi 125% 
10,0000 cycles 0-3,500 psi 0-87 % 
100,000 cycles 2,500-3,500 psi 62% -87% 
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All the tests under the above specification are to be carried out on the one 
tube; after each test the unit must be within calibration and must be sound. 


Stress during deflection determines life 


Whether a Bourdon tube is capable of meeting the performance require- 
ments or not will depend on the stress developed during the deflection and on 
the physical properties of the tube material. 

The stresses in Bourdon tubes are not simple as in round tubes, but have 
a bending component tending to make the tube section circular; to this must 
be added the effect of the tube bending at right angles to the plane of the 
cross-section. To determine these stresses complex mathematical methods must 
be used. 

Tubes of elliptical cross-section (fig 1) lend themselves most readily to 
mathematical solution. Clark, Gilroy and Reissner, treating tubes of this kind 
as sections of a torus, expressed the stress as: 


+= soto) LGC) () 


where p is applied pressure. This expression is for tubes allowed to deflect 
freely and does not apply to tubes constrained in their motion. 

Dr. Wuest, using approximate methods, investigated the stresses in flat 
oval Bourdon tubes of small axis ratio and expressed the stresses for free de- 


flecting tubes as: 
a a 
6 = 3 3 
I ( ‘) Pp 


Rh 
where fs is a function of — and . Values of fs are given in figure 2. This 
a a? 
investigation was also extended to Bourdon tubes whose motion was constrain- 
ed to less than their free deflection. 
If the tube is held at the deflection it would have at pressure pi, and is 
further pressurized to pressure p, where p > pi the stress can be expressed as: 


6 = £(2) [> +filp— »)| 


b Rh 
where fs once more is a function of — and . Values of fs are given in 


2 


a a’ 

















figure 3. 
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1. Top; diagram of symbols used 
in calculations; centre, a flat oval 
Bourdon tube; bottom, an elliptical 
Bourdon tube. 
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Rh 
2. Graph of values for f, as developed by Dr. Wuest. 
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3. Graph of values for f, as developed by Dr. Wuest. 


The above methods of calculating stress are available but it must be re- 
membered that they are approximate methods and are valid primarily for ideal 
Bourdon tubes and may only be used as a guide for real Bourdon tubes. 


Material is also important 


With a method of determining the stress available, we must consider from 
which the tube is made and its physical properties. 

An ideal Bourdon tube material must possess high fatigue resistance, stable 
elastic characteristics, high yield, response to processing, and special properties 
for special applications such as corrosion resistance and constant modulus. 
To this must be added the consideration that the price of the material and 
the means of producing the Bourdon tubes must be economical for the appli- 
cation. 

Table I gives the more common Bourdon tube materials and some of their 
more important properties. 

The physical data is typical for the material specified and is not limited 
to Bourdon tube application. The fatigue data is for completely reversed stress. 

Because no one material is ideal in all cases, the choice is therefore a com- 
promise, dependent on some of the following considerations. 


Materials 1 and 2 are easily processed and are low-cost materials. They 
are used extensively in low-cost commercial gauges. Materials 4, 5, 6 and 7 
are used on medium and high-pressure gauges and require heat treatment to 
develop optimum properties. Materials 3, 4, 5, 6 and 7 are corrosion-resistant. 
Material 5 is a constant modulus alloy and is used where the temperature 
range is likely to be broad, and accuracy high. Materials 4 and 6 have low 
hysteresis and low relaxation and are used where extreme accuracy is desirable. 


Correlation of material properties 


Now that we can assess the stress and we know the material properties we 
must equate them so that we may determine if our tube life is satisfactory. 

In overpressure tests we have the maximum stress likely to be exerted on 
the tube. We will have to assess the stress for a constrained tube and be sure 
that it is less than the yield strength, for, if yielding takes place, the charac- 
teristics of the tube change because of change in geometry. The yield strength 
can be extended by overpressuring the tube several times so that all change 
in geometry occurs before calibration. 

For fatigue life we must assess the nature of the cyclic stress in the 
Bourdon tube. In most applications the stress is tensile and never reversed as 
in the case of tabulated data. Here we must go to our modified Goodman 
diagram for fluctuating stress (figure 4). 

For the general case the maximum stress permitted is: 


ay 
“Fad Se AS 1 — 
S.= 5.4 5.(1-%) 


u 


The most usual case in Bourdon tubes is where the minimum stress is zero, 
thus the average stress Sa is 2 So 


2S. Su 


i aS 
Actual test data on the life of Bourdon tubes is sketchy. The ASME has 
gathered data on the rating of Bourdon tubes manufactured by various firms. 
These results were evaluated using the Clark, Gilroy and Reissner formula 
and are shown in figure 5 for phosphor-bronze tubes and figure 6 for steel 
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Modified Goodman diagram 











Stress diagram 


4. Modified Goodman diagram for 
fluctuating stress. 
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tubes. On these is plotted in chain dotted line the fatigue data from Table I. 
It can be seen that at the longer life the stress level corresponds reasonably 
with available material properties. At lower cyclic rates the computed stress 
is often even greater than the expected tensile stress. 

The high operating stresses for shorter life periods may be due to the fact 
that it is common practice to season Bourdon tubes by cycling them at maxi- 
mum operating pressure or greater for a short period before calibration, This 
would add additional cold work at localized areas of high stress, thus increas- 
ing short time fatigue properties. This cold work leaves residual stresses which 
increase fatigue strength, but for large numbers of cycles these stresses may be 
relieved, thus destroying the calibration. 

We have explored some of the aspects of determining the life and suita- 
bility of Bourdon tubes. These factors can be used as guide posts, but on them 
must be superimposed the art of the experienced tube designer and manu- 
facturer who, by selection of material, grain size, processes, quality control 
and other variables of the metalworking craft, can coax that little extra out 
of his design to produce the most economical design for the application. * 
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NIDC Workshop discusses 
Canadian design problems 


What’s good? What sells? What’s coming? 


STE. ADELE, Quebec—Perhaps the 
most striking aspect of discussions at 
the first Canadian Design Workshop 
was the way they kept turning from 
the purely practical business consider- 
ation toward the intangible world of 
philosophy. 

The three-day sessions (June 15-17) 
were sent off in this direction right 
at the beginning by a panel participant 
whose topic had the most practical- 
sounding purpose of them all. 

Isador Pollock of Maurice Pollock 
Limited, Quebec City, was one of 
three moderators leading the discus- 
sions—the others were Alan Jarvis, 
former director of the National Art 
Gallery, and Ralph Caplan of New 
York, editor-in-chief of Industrial De- 
sign magazine. 


What sells 


Mr. Pollock opened with a brief 
speech on “What Sells?” 


“What happened in a department 
store last week, last month or last 
year bears only an indirect relation- 
ship to what will happen next week, 
next month, next Christmas,” he said. 
“We live in an era of constant and 
dynamic change in which style is in a 
state of flux—more so than it has ever 
been.” 

Said Mr. Pollock: 


“Today the world of ideas and the 
world of things are one world. And if 
we should be doers, we must also be 
philosophers; if we would be innova- 
tors, we must be practical psycholo- 
PISS: <i... 

“We must delve into the why and 
the wherefore of what sells so that the 
man in the store may help the man 
at the drawing board, and so that the 
man at the drawing board may help 
the man behind the counter.” 

The workshop—first of its kind 
ever held in Canada—was organized 
by the National Industrial Design 
Council. Some fifty people attended 
—manufacturers, retailers and design- 
ers (including your DE editor). The 
NIDC explained the purpose of the 
workshop this way: 
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“Increasing competition from all 
over the world is forcing Canadians 
to realize that total design, followed 
through from the choice of raw ma- 
terials to the method of production to 
the manner of packaging and market- 
ing, is the only way to manufacturing 
success. Original thinking is needed 
and the design workshop will be a 
start.” 

As the discussions drew to a close, 
Toronto architect John C. Parkin, 
NIDC chairman, suggested one thing 
the workshop had indicated was that 
there is an opportunity for Canadian 
manufacturers to concentrate on the 
quality markets of the world — to 
make up, in part at least, for the 
lack of a mass market in Canada. 

Perhaps, he said, Canadian manu- 
facturers could compete in world mar- 
kets for those goods that require 
“lavish, loving care” in their produc- 
tion. 

Before this could be done, though, 
Mr. Parkin said, some way will 
have to be found to restore a pride 
in workmanship to manufacturing of 
all kinds in Canada. 

This and other ideas will have a 
chance to be mulled over in future. 
The council plans a full-scale Na- 
tional Design Congress in Stratford, 
Ontario, next year. 


What’s good 


Mr. Jarvis, who is now a freelance 
design consultant and editor of Ca- 
nadian Art magazine, pointed out the 
philosophical trend of the workshop 
discussions again when it came time 
to sum up ideas at the closing session. 
He had been moderator of discussions 
under the topic: “What’s Good?” 

He said the discussion on this ques- 
tion about design had pretty well 
agreed that the answer is much more 
than something good to look at, 
pretty. 

Fundamental human values were 
involved. The ultimate question that 
had to be answered by the designer 
was: “how do we want to live?” 

Thus, said Mr. Jarvis, “the designer 


ys 


Don Peacock 
Special correspondent 


needs to be some kind of total per- 
sonality—a kind of universal man.” 
He must always ask himself: “what 
is worth doing?” 


What’s coming? 


The moderator of the third discus- 
sion topic, “What’s Coming?” was Mr. 
Caplan. His short answer was: “I 
don’t know.” 

“The problem is to design an in- 
dustrial civilization that will be at 
once economically sound and spirit- 
ually satisfying,” he said. “Cynics find 
these goals incompatible. I do not 
think they are. What is needed is not 
to discard one major goal in favor of 
another, but to examine the relative 
emphasis of the goals we know to 
be valid.” 

One thing Mr. Caplan thought 
would help would be elimination of 
the word “consumer” from the mar- 
keting vocabulary. 

“It suggests the utilization of man 
as an instrument of consumption. Too 
many manufacturers, too many re- 
tailers and too many designers think 
of the public as a large receptacle 
into which new things can be poured 
with modern techniques.” 

The question “what’s coming?” as 
Mr. Caplan summed up, evolved to 
“what’s coming—if?” 

That is: “If we’re going to have the 
kind of civilization we want.” Not: 
“If there is to be Canadian prosper- 
ity.” 

In closing, Mr. Caplan told a story 
about his maiden aunt. She dreamed 
a man came out from under her bed 
one night and finally cornered her. 
She asked, in a voice half-frightened, 
half-anticipatory, what he was going 
to do now? 

“Don’t ask me, lady,” the man re- 
plied: “It’s your dream.” 

This, said Mr. Caplan, might well 
describe the position of design in Can- 
ada today. * 
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Many methods combine with stamping... 


But design of the part must always conform to production methods 


One of the elementary rules of machine design calls 
for parts to be designed in a manner suitable to the 
manufacturing process or processes by which they will 
be made. In fact, there are often marked differences in 
the shape and general design of parts, depending on 
whether they are to be produced by casting, forging, 
machining or stamping. 

It sometimes happens that a given piece can be 
produced, as designed, or with slight modification, by 
any one of the mentioned basic manufacturing methods. 
However, in all cases, it is necessary that the design 
of the part should comply with the requirements. 

From time to time cases occur where it is desirable 
to have components whose characteristics are a little 
more elastic, so that they possess combined features of 
different processes. The following are some sample case 
histories where workpieces have been produced by 
means of more than one manufacturing process, one of 
them being the stamping operation. 


Machining plus stamping 


This group of parts, which are initially machined 
and then put through a stamping operation, includes 


many more applications than most engineers realize. 
The most common case is the punching of the centre 
hole of nut-blanks, initially cut from hexagonal screw 
stock. 

Figure | shows another rather frequent case. It is a 
terminal for plug receptacles. Made from round copper 
stock, it is cut to length, one end swaged, and in this 
flattened portion two holes are punched. One hole is 
for alignment of the part in use, and the other is tapped 
for the fastener. 

The item shown in figure 2 is also produced from 
round stock. It is a mild steel solenoid plunger which is 
first turned, then the slot is milled and finally the two 
transversal holes are punched. 

Notching as a substitute for milling is a rather con- 
venient operation. Figure 3 illustrates a simple case 
where four slots are notched simultaneously in a blank 
produced from screw stock. 

Figure 4 is another very interesting variation in 
operations. Here a single slot is opened by means of 
a very simple tool, and no die plate is needed. On the 
other hand, the safety fuse part shown needs a proper 
notching tool of somewhat special design, with movable 
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die plate sections. 


Shaving may very often be substituted very advan- 
tageously for milling operations. Take for example the 
shaft in figure 5, having at each end a double flat. These 
were formerly gang milled at considerable cost and low 
production rate. They are now produced cheaply and 
quickly, and accurately, by an inexpensive shaving die. 

Copper segments for electric motors commutators 
(figure 6) are usually produced by milling. An alter- 
native method is to machine the copper strips to proper 
tapered cross-sectional shape and size as required and 
then blank out the segments by notching and shearing. 
Considerable economical and technical advantages are 
realized this way. 

A short round piece having a concentric hole for 
part of its length and flattened for the other part (figure 
7) can be produced in the following way. The piece is 
pre-turned with the correct hole diameter, but with the 
outside diameter greater than the final size required. 
Next the piece is flattened to the proper dimensions, and 
then finally the outside is turned to the correct diameter. 


Stamping plus machining 


Obviously it is much less expensive to punch a hole 
in a part than to drill it. However, there are a few 
cases where holes are drilled, not only in machined 
pieces, but even in sheet metal stampings. There are 
very definite reasons for such procedure, chief of which 
are: 

1. Heavy stock. If the holes to be made in the part are 
too small in relation to the thickness of the stock (d= 


1.5t) then there is too high a risk of punch breakage. At 
any rate the tool life is decidedly short. For such cases, 
it is preferable to make a prick-mark during the blank- 
ing operation (marking the proper centres of the holes) 
and then perform the drilling afterward (figure 8). 
2. Short runs. Where the total quantity of parts is very 
low, economical considerations are against the provi- 
sion of special, separate punching dies. The logical 
answer, then, is to drill. 
3. Possible deformity. If a hole must be opened in a 
formed stamping too near to the bending zone, there is 
danger that the hole may become deformed or distorted 
during the subsequent forming action (figure 9). It is 
good practice not to punch the hole or holes during the 
blanking operation, but to drill after the forming has 
been completed. This will afford greater accuracy. 

Even if the holes in the bent legs of a U-shaped 
stamping are situated at a safe distance from the bend- 
ing zone, in cases where high accuracy is required, it is 
recommended to pierce the holes in the flat blanks, but 
with somewhat smaller diameter. The stamping is then 
formed, and finally the holes are line-reamed together. 

Milling of stampings is another rather common 
combination of operations. Key blanks (figure 10) by 
the million are slotted after stamping. Teeth of stamped 
blanks of partial gear-segments are hobbed. Delicate, 
very accurate contour details of stampings are often 
finished by milling — especially if made from compara- 
tively heavy stock. 

In other cases stampings, or portions of the inner or 
outer contours, are finished by broaching, and some- 
times by grinding. * 
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Figure 8 

















Figure 10 
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“George, do you think you could make my boat sail 
faster?” 

This question, asked more than once, started a 
young engineer in his career, because it developed 
that he could, indeed, make a boat sail faster. The 
engineer: George H. Cuthbertson. His career: yacht 
designer. 

He would re-rig the boat, step a new mast, bend 
on new sails — and, she would sail faster. 

“I think that was probably due to the new sails 
more than anything else,” Cuthbertson says now. “But 
the owner was satisfied.” 

That was ten years ago. He now has an office in 
Port Credit, Ontario, where, with a staff of three to 
help him, he designs, sells, and dreams boats 24 hours 
of the day. 

He’s probably the only full-time yacht designer in 
Canada. Certainly the only one to design big sailing 
boats since Roué, the great Bluenose designer, retired. 

Cuthbertson was born, 31 years ago, in Brantford, 
Ontario, of parents whose interests were as far re- 
moved from boats as those of a prairie farmer. He 
graduated in mechanical engineering from the Uni- 
versity of Toronto in 1950, but has had no formal 
training in yacht design. 

“Very few of North America’s top designers have,” 
he says. “Olin Stephens, perhaps the greatest of present 
day designers, quit MIT after only two weeks. But 
Stephens has qualities that no formal training could 
possibly give him. He has a feeling for what is right 
and wrong in a boat. He also has a touch of genius.” 

This touch of genius seems a necessary ingredient 
to the successful designer. For yacht designing, and 
building, is an art. While experienced designers know 
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Yacht design— 
art or 
engineering? 


Canadian engineer-yacht 
designer, G. Cuthbertson 
combines them both 


Alex MacDonald 


Staff writer 


what sort of hull forms and rigs will give good per- 
formance, they are not able to explain, in precise, 
scientific terms, just how they know. 

Cuthbertson, who started sketching designs when 
he was 11 years old, may have a little of that genius 
himself. If he has, he applied it when he got his first 
big break. 


First Canadian win in 50 years 


In 1954 the Royal Canadian Yacht Club of To- 
ronto challenged the Rochester Yacht Club, of New 
York, for the Canada Cup, a trophy that ranks, in 
yachting circles, second only to the famed America’s 
Cup. The challenger was Venture II, an eight metre 
yacht built in 1938, Once again Cuthbertson was asked 
if he could make a boat sail faster. He put her into 
such good racing trim that Venture II brought the cup 
back to Canada for the first time in over 50 years. 

The owner was sufficiently impressed to suggest 
that Cuthbertson design an ocean racer for him. As he 
described what he had in mind Cuthbertson realized 
that he was thinking of a boat over 50 ft long. 

“IT thought he was out of his mind,” Cuthbertson 
recalls, “and I just let the idea drop, But later that 
year when we met he said ‘How’s my boat coming 
along?’ I went to work immediately.” 

That was late in 1955. By October of the follow- 
ing year Cuthbertson had completed the drawings 
necessary for securing quotations. These were sent out 
to nine different builders in Canada, the U. S. and 
England. In January, 1957, a quotation by Cliff Rich- 
ardson Boats, of Meaford, on Ontario’s Georgian Bay, 
was accepted. 

The design was still not complete. Eventually it 
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required a total of 40 drawings. The boat was one 
and a half years building. 

The result was Inishfree, an ocean racing yawl. She 
is 53 ft 7% in. over-all length, 36 ft 6 in. on the water- 
line, with a beam of 13 ft 8% in. and a draught of 5 ft 
9 4n; 

Based at Toronto, she was to become one of the 
fastest boats on the Great Lakes and, this year, proved 
that she could hold her own against the crack Ameri- 
can boats when she placed 4th in a New York Yacht 
Club race. 

In her first season on Lake Ontario, 1958, she won 
four of the six races she entered. This included the 
Prince of Wales Trophy and The Royal Canadian 
Yacht Club’s Commodore’s Cruise. Her biggest tri- 
umph, to date, came in the 1959 Rochester Race. She 
was the first boat to cross the finish line and, on cor- 
rected time, placed first in Class A and second overall 
in the fleet. 


Inishfree is ali-Canadian 


This year she entered in the Bermuda Race, 635 
miles of open ocean between Newport, Rhode Island, 
and Bermuda, and spent the spring on the East Coast, 
tuning up and preparing for the starter’s gun. Racing 
some of North America’s toughest competition she sail- 
ed to a 6th place in her class. Among the crew was 
the boat’s creator and, after the owner, her most ardent 
admirer—designer Cuthbertson. 

While Inishfree is the largest vessel that has so far 
been built to a Cuthbertson design, the yaw] Galatea 
runs her a close second. She is 48 ft 6 in. overall. And 
larger yachts are on the way, notably a 65 ft motor- 
sailer that is presently on the board. 

But most of Cuthbertson’s design work has been 
around the 35 ft mark. The CN 35, a 36 ft yawl, is 
a good example. Already six of these boats have been 
built. Another 36 ft yawl, Pintail, now sails out of 
Olcott, N.Y., while the latest boat built to Cuthbertson 
design, the 35 ft sloop Vanadis, was built for a Chicago 
owner. 

Though sail is his first love, Cuthbertson has also 
designed power boats. Particular pet, at the moment, 
is a 23 ft experimental cruiser, of all-welded aluminum. 


Aluminum good boat material 


He has a high regard for aluminum as a boat build- 
ing material. The ease with which it can be worked 
makes it ideal in some applications, he says. 

Of other materials he is not so sure and is inclined 
to be conservative about plastics, epoxies and, particu- 
larly, fibre glass. 

“I know that fibre glass has been tested in the 
laboratories,” he says, “but that doesn’t necessarily 
mean that it will work out in practice. A well built 
wood boat, well maintained and cared for, will have 
a minimum life of 50 years. Will fibre glass do as 
well? I’m not sure. Until I am, I wouldn’t be justified 
in recommending a client to spend thousands of dollars 
on a boat built of it. Though I do hear that in England 
they are building fibre glass boats up to 65 ft now.” 

Steel is another matter and Cuthbertson has han- 
dled many steel boats in his brokerage department as 
well as having designed in steel. 

“The biggest problem with steel is that it is very 
hard to paint, I don’t mean that it isn’t easy to slap 
on a coat of paint, but rather that it is very difficult 
to achieve an efficient protective coating that will also 
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give a high quality finish. The method we recommend 
on steel hulls is first sandblasting, then immediate 
priming. And I mean immediate. After that it is a 
matter of finishing. Yachts, of course, need a fine, 
glossy finish. We achieve this by filling with glazing 
putty, then grinding down smoothly before applying 
the finishing paint. A good welding job would require 
about 1/16 in. glaze, but I have seen bad ones that 
needed up to 3g in.” 

Cuthbertson is in the agonizing position of seeing 
his profession in the throes of a slow death. Probably 
it never will be completely dead. There will always be 
some demand for the custom yacht, but the demand 
is waning. 

Stock boats, mass-produced in factories, ballyhooed 
in a slather of publicity, salted with nautical jargon 
from Madison Avenue, are capturing the public’s im- 
agination and dollars. 

Cuthbertson is among the first to admit that this 
system has brought boats within reach of many more 
people. It has also brought other, less desirable things. 
Danger is one of them. 


Safety code needed 


In Canada the law requires certain safety equip- 
ment to be carried on board a pleasure boat — life- 
jackets, fire extinguishers and distress flares are ex- 
amples—and the law is adequate. But there is no law 
that requires the boat itself to be safe and seaworthy. 

There are boats being built in this country in fac- 
tories and barns, even basements and backyards, by 
builders who don’t know anything about boats. They 
are offered for sale to an unsuspecting public as prime 
examples of the shipwrights’ art. These happy, care- 
free people inay go down to the sea in these small 
ships. They may just as likely, though less happily, 
go down to the bottom of that same sea. 

It’s true that the Canadian Boating Federation will 
attach small brass plates, indicating the maximum 
safe load, to some boats. But only at the request of 
the builder. There is no law that compels them to build 
within specified safety limits. 

These comments apply chiefly to the smaller boats, 
but mass appeal, in the form of inexpensive, and often 
inadequate, plans available from some U. S. national 
magazines, is also taking a painful bite out of the de- 
signer’s profession. 

“It seems an incredible economic folly to me,” says 
Cuthbertson, “that a man will invest 15 or 20 thousand 
dollars in a boat built to plans that cost only $50. 
Custom prepared plans, that would give his investment 
full value, would probably cost two or three thousand 
dollars, but many consider the design fee a waste.” 

The yachting scene is changing. Big business 
stands at the helm. Publicity blows the klaxon, And a 
new breed of sailors ventures upon the waters in boats 
built like motor cars. 

Cuthbertson, an individualist in a profession of in- 
dividualists, and unashamedly a traditionalist, does not 
like all that he sees. 

“I was born in time to see the days when a yacht 
was a yacht, and when boat building was not merely 
good business but an art. Now the small boat builder 
is slowly dying. With him will go the craftsman, with 
his eye for beauty and perfection.” 

The world will be the worse for their passing. The 
harbors will be like highways; the seas spangled with 
chrome. The sailor will suffer. So, too will those who 
simply watch the white sails from the shore. * 
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Proper design and manufacturing methods would have avoided these two examples of aggravated shrinkage porosity. 


Copper castings can be pressure tight 


It all depends on the design and techniques of manufacture 


W. H. Irwin 
Vice-president 
Canada Metal Co. Ltd. 


Pressure tightness in copper-alloy castings is feasible if 
design and techniques provide for anticipated shrinkage 
and gas. 

Castings leaking under pressure invariably do so 
where changes in section, junction of sections, bosses 
and ribs cause local delays in solidification. Porosity 
results from interrupted feeding of the section. 

Aggravated shrinkage porosity is possible through 
evolution of dissolved gases or gas formation by reac- 
tion during solidification. 

Microporosity, to which copper-tin alloys are sus- 
ceptible, is due to small, more or less interconnected 
microscopic cavities. Microporosity in bronze castings 
has three main causes: alloy composition, degree of 
directional solidification, and gas content of melt. The 
first two determine the width of the mushy zone 
through which feeding is difficult or impossible. Re- 
duction of gas content of melt reduces gas in shrinkage 
voids, which otherwise hinders the flow of liquid feed 
metal and prevents feeding even though risering is 
adequate. 

Microporosity is lessened by steepening the tem- 
perature gradient towards the risers. This involves ap- 
propriate gating, risering and chilling methods. 

Like most metals, copper alloys decrease in volume 
in changing from molten to solid state. This decrease 
has three phases: 

(1) Liquid contraction—as molten metal cools from 
pouring to liquidus temperature. 

(2) Freezing shrinkage—as molten metal changes 
to solid in cooling through solidification range. 

(3) Solid contraction—as solid metal cools from 
solidus to room temperature. 
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These three phases will occur during shrinkage of 
an alloy with a freezing range since contraction of the 
liquid is a physical property of the metal. For a pure 
metal, eutectic or intermetallic compound, solidifi- 
cation shrinkage is a constant, but in solid solution- 
type alloys solid metal separating from melt during 
solidification continuously changes in composition. 
Shrinkage correspondingly varies. Selective crystalliza- 
tion may set up stresses. 

Shrinkage during solidification may be exhibited 
as an external or internal pipe or as small cavities 
throughout the casting. 

High-tensile brasses are typical of high-shrinkage 
copper-base casting alloys while tin bronzes exemplify 
low-shrinkage. Freezing shrinkage in the first type com- 
monly leads to large pipes in feeder heads and runners 
but occurs less frequently in the second type. 

High- and low-shrinkage designations are mislead- 
ing since there is little difference in actual freezing 
shrinkage of the two types. Distinctive difference is 
the very short temperature range over which the first 
freezes, and the wide range of the second. 

In high-shrinkage types, freezing shrinkage pro- 
duces wide but few cavities, placing of which outside 
the casting proper requires massive feeder heads. 

In low-shrinkage types, freezing shrinkage results in 
minute, intercrystalline cavities tending to wide dis- 
persion in casting and risers. This is normally not seri- 
ously detrimental to appearance of machine surfaces 
or serviceability of the part. 

Volume decrease from liquid-metal contraction and 
solidification shrinkage must be compensated for by 
adequate feeding of molten metal during cooling and 
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solidification. This requires feeding so the casting will 
solidify towards its risers, and is a matter of design. 
Control of direction of solidifcation can be effected 
through proper use of risers and chills in relation to 
gating. 

Competitive factors during solidification are rates 
of nuclei formation and nuclei growth. Freezing com- 
mences at points in the liquid, or from nuclei, and 
progresses with growth from nuclei in the direction 
away from which heat is being abstracted but along 
preferred crystallographic axes. With only slight tem- 
perature differences, crystals would tend to grow in all 
directions from nuclei with a continuance of cooling. 
Growth would be interrupted by mutual interference 
from adjacent growting crystals. 


With steepening of temperature gradient, growth 
becomes more undirectional. Additionally, a narrow 
freezing or temperature range, over which both liquid 
and solid metal can co-exist, accentuates the effect of 
temperature gradient; a long “mushy” range tends to 
annul it. This is of particular interest when providing 
for risers to feed heavy sections in working with tin 
bronzes, which have a wide solidification range. 


Dendritic pattern 


Since it is rapidly cooled, molten metal in contact 
with mold or riser-cavity surface will quickly form 
nuclei, from which growth will proceed in varying de- 
gree until interference from mutual growth occurs. 
Thus the as-cast surface has a thin layer of fine- 
grained material with random orientation, of high dens- 
ity, and seldom leaks. 

Hot metal in the riser will result in the centre 
metal, after initial surface crystallization, still being too 
far above melting point to form new crystallization 
centres. Thus freezing metal will build up on surface 
crystals favorably oriented for growth; structure will 
then be a dendritic pattern. 


A decline in temperature of metal in the riser will 
result in metal at the centre dropping into nucleation- 
temperature range and in formation of new points of 
crystallization at the centre even while dendrites are 
growing inward from surface. These new grains, 
which will be more or less equiaxed, will check den- 
drites from further growth as they approach the centre. 


Only in alloys with a freezing range can nucleation 
at centre be pronounced since they may form nuclei 
over a range of temperatures, permitting concurrent 
freezing at a number of centres. Alloys with a wide 
solidification range require marked difference in tem- 
perature from mold interface surface of riser to its 
centre for dendritic growth. Equiaxed grains may grow 
in centre if difference is less than required. 


Regardless of pouring temperature, effect of a 
steep temperature gradient is lost if the surrounding 
mold medium is heated greatly, as by a large mass of 
metal taking considerable time to cool. Thus in alloys 
with a wide solidification interval there can be a limiting 
sectional size beyond which a wholly dendritic structure 
would not be possible regardless of pouring tempera- 
ture. 


To be used as a feeding head, the riser as well as 
the gate between it and the casting must remain suf- 
ficiently molten to permit flow as long as the casting 
is solidifying. Progressive freezing of metal is accom- 
panied by contraction and voids must be filled with 
metal from riser. As a feeding head, the riser has a 
dual role: 
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Mildly reducing 
elements e.g. Sn 


Moderately reducing 
elements e.g. Zn 


Increasing percentage of oxygen —» 


Strongly reducing 
elements e.g. Al, Si, P 








Increasing percentage of reducing element —» 


1. Graph showing equilibrium of oxygen and reducing 
elements in molten copper 
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2. The effect of phosphorus on the solubility of oxygen 
in 90/10 bronze 


—To provide liquid metal to compensate for shrink- 
age. 

—To establish a local region of high temperature 
in the casting, promoting direction solidification so 
metal can be fed. 

Occurrence of nucleation in central portion of riser 
as a result of inadequate temperature, and freezing, 
can greatly interfere with molten-metal flow and pre- 
vent riser from acting effectively. 


Gas unsoundness 


Unsoundness as a result of gas may be caused by 
blowholes, entrapped mold gas or by gas evolved from 
the molten metal. Hydrogen, carbon, sulphur and 
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Copper castings Continued 


oxygen are suspect when gas is met. Hydrogen alone, 
or in association with oxygen is the common culprit. 

Solubility of hydrogen in all molten copper alloys 
increases with temperature but then decreases abruptly, 
resulting in expulsion of hydrogen gas, when molten 
metal solidifies. There are, however, other means of 
formation of gas bubbles within some copper alloys. 

Pure copper and some of its alloys show a solu- 
bility for cuprous oxide as well as for hydrogen. When 
both are present in a solidifying metal hydrogen re- 
duces oxide to metal again and forms steam according 
to the steam reaction 

CuO + H: = Cu + H:0 

Since hydrogen gas is common to both modes of 
formation of gas porosity, minimizing of the latter 
calls for reducing the metal’s hydrogen content, which 
comes from water. Water-vapor largely enters the 
metal bath from furnace atmosphere, being formed in 
large quantities by fuel combustion, but is reducible by 
incandescent carbon and by carbon monoxide with 
formation of hydrogen according to the reaction 

C + HO — CO + 2(H) 
CO ++ H:O — CO: + 2(H) 

Hydrogen gas so formed can diffuse readily into 
molten metal in both an open flame and crucible 
furnace. 

Hydrogen gas dissolved in molten metal can be re- 
moved by oxidation or scavenging. 

Solubility of oxygen in copper-base alloys varies 
with amounts of alloying elements and their identity 
and activity as reducing agents. Oxygen’s affinity for 
some alloying elements is strong enough to reduce 
water vapor. 

Copper-base alloys may be divided into: Group 1, 
exhibiting solubility for oxygen; and Group 2, reducing 
water vapor, and possessing no solubility for oxygen. 

Hydrogen and oxygen can co-exist in Group 1 
melts as dissolved components in equilibrium with 
water vapor. 

Hydrogen content decreases with increase in oxygen 
and vice versa. Concentrations of both reactants in- 
crease with mounting partial pressure of water vapor 
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in surrounding atmosphere and with rising temperature. 
Since only oxygen in solution in melt is effective, re- 
moval of hydrogen by oxidation is limited. 


Group 1 metals 


Gassing—When molten, Group 1 alloys can dissolve 
both hydrogen and oxygen, the latter co-existing in 
equilibrium with hydrogen at times of pouring. During 
solidification hydrogen and oxygen content will be in- 
creased in remaining unsolidified portion. Exceeding 
equilibrium values produces reaction between hydrogen 
and oxygen to form water vapor, which in creating 
space for itself within the solidifying casting causes 
risers to spew. 

Degassing—Alloys containing only mildly reducing ele- 
ments are degassed prior to pouring, firstly by an 
oxidizing treatment (use of oxidizing slag and/or oxidiz- 
ing atmosphere), reducing hydrogen to equilibrium 
concentration. 

Secondly, melt is deoxidized by adding a strong 
reducing agent such as phosphorus, in order to obtain 
a low oxygen as well as low hydrogen content. Other- 
wise equilibrium of oxygen in melt with existing resi- 
dual hydrogen gas would not be destroyed. Solidifica- 
tion would be accompanied by spewing. 

Deoxidation is achieved by use or a 10% or 15% 
phosphor copper, giving residual content of 0.02% 
phosphorus. 


Group 2 metals 


Gassing—All strongly reducing, Group 2 metals are 
characterized by water-vapor reduction according to 
the reaction 
M + H:O = MO + 2(H) 

They readily absorb hydrogen, providing another source 
of gassing. 

If severely gassed, these alloys will spew when 
solidifying. Hydrogen, the escaping gas, burns. 

Hydrogen tends to collect in large bubbles within 
the casting. Resulting unsoundness will extend far into 
the body even though spewing is not noticeable. 
Degassing—Removal of dissolved hydrogen from these 
molten alloys by oxidation is impossible since the alloy- 
ing element would oxidize selectively, leaving hydrogen 
untouched. Hydrogen can, however, be removed by 
scavenging treatment based on solubility of hydrogen 
in molten metals being proportional to the square root 
of its partial pressure in atmosphere around the meal. 

Dry, inert gas such as nitrogen, argon or helium 
can be passed through molten metal, gas bubbles pro- 
viding a gas-metal interface at which hydrogen atoms 
in solution can attach themselves by adsorption. From 
the interface they combine to form molecular hydro- 
gen and escape in inert gas bubbles rising to surface. 

Similarly, copper-zinc alloys with high zinc content 
are flushed by metallic-zinc vapor, pressure of which 
is high at alloy’s pouring temperature. 


Gunmetals, red brasses 


Falling into Group 1, straight copper-tin bronzes 
will respond to oxidation treatment for hydrogen re- 
moval if excess oxidizer is used to remove residual 
strong deoxidizers. 

Treatable only as Group 2 alloys, true phosphor 
bronzes are highly reducing and subject to metal-mold 
reaction from moisture in sand molds into which melt 
is poured. Phosphorus reduces water vapor from sand 
to form hydrogen, which is absorbed by liquid metal. 


DESIGN ENGINEERING AUGUST 1960 





Gunmetals and red brasses fall between Group 1 
and 2 alloys. Possessing a very low solubility for oxy- 
gen, yet they are not intense enough to reduce water 
vapor. 

As shown on the 90:10 tin-bronze graph, absence 
of phosphorus from the alloy limits solubility of oxygen 
to 0.02%. This decreases rapidly with increase in phos- 
phorus. Similarly the solubility of oxygen is lowered by 
zinc, as shown in table 3. 

Gunmetals and red brasses have appreciable zinc 
contents, with a considerable reducing effect. This so 
reduces solubility of oxygen in their melts that prac- 
tically none is available to oxidize hydrogen gas pres- 
ent. 


Although 0.5% to 0.75% zinc does not seriously 
hinder oxidation degassing of tin bronze, amounts nor- 
mally present in gunmetals and red brasses definitely 
impede effective oxidation of dissolved hydrogen. 


Residual gas content is evident in the large number 
of small, shining holes on fracture of a red-brass cast- 
ing as normally poured, almost entirely resulting from 
hydrogen expelled during solidification. 

For effective degassing, bubble dry nitrogen or other 
inert gas through melt in a rapid stream. Alternative- 
ly place manganese ore in bottom of crucible, where 
it slowly decomposes during melting of charge, liber- 
ating insoluble gases. These bubble up through melt. 

Amount of ore used is 1% to 2% of weight of 
metal melted, and it must remain at bottom of crucible 
throughout melting, otherwise the scavenging effect is 
lost. 

Forming a stable oxide and hydride, which slag off, 
lithium added in amounts of 0.005% to 0.01% will 
also effectively degas these alloys. 


Normally poured, these alloys show little sinking 
in risers notwithstanding their actual shrinkage equal- 
ing that of aluminum or manganese bronzes (table 1). 
Unremoved melt-dissolved hydrogen gas is expelled 
when metal solidifies, diffusing through mass of solidi- 
fying metal, and creating space for itself by penetrating 
into intergranular interstices. Resultant porosity mod- 


ifies shrinkage, since pressure of gas within these cav- 
ities prevents entrance of feed metal. 


Inherent shrinkage of an adequately degassed mix 
shows up in deep piping of risers and this must be 
provided for by increased feeding. The increase in 
metal soundness will be shown in improved mech- 
anical and working properties. Absence of gas ensures 
denser metal structure because intergranular-fissure 
penetration cannot occur. Thus feeding from risers is 
increased and microporosity greatly reduced. 


Other gas formers 


Sulphur and carbon sometimes act as gas formers. 
Solubility of sulphur dioxide, SO2, in molten copper is 
proportional to the cube root of its partial pressure in 
the surrounding atmosphere, indicating its existence in 
metal as cuprous sulphide in equilibrium with cuprous 
oxide. 


Carbon is slightly soluble in molten copper, re- 
portedly from 0.0003% at 2,550 F to 0.005% at 3,270 
F, and also reportedly of the same order in molten tin 
bronzes. Melting conditions in reducing atmosphere 
and at high temperatures as in electric furnaces favor 
carbon solubility. 


Gas unsoundness can occur through reaction if 
carbon and/or sulphur are present in melt together 
with dissolved oxygen. As freezing progresses, gas for- 
mers and oxygen are increasingly concentrated in un- 
solidified metal until equilibrium values are exceeded. 
They react to form carbon monoxide and sulphur 
dioxide. 


It is, however, possible to minimize the effect of 
these gas formers by application of oxidizers, desul- 
phurizers and deoxidizers, the last named to prevent 
reaction-gas formation. 


An increased yield of pressure-tight castings will 
more than offset the efforts necessary to obtain them. 
Good design engineers, in turn, will ensure that their 
designs are so made to take maximum benefit of thes 
pressure-tight castings. * 


SHRINKAGE CONSTANTS OF SEVERAL CASTING ALLOYS* 





Alloy Percentage Composition 


Specific Wt. 

Liquid at Volumetric Linear Freezing 

Freezing Point Shrinkage Shrinkage Shrinkage 
Ibs/cu in. % % % 


Total 





Deoxidized 
85Cu-5Sn-5Pb-5Zn 
70Cu-1Sn-2Pb-27Zn 
80Cu-10Sn-10Pb 


Copper 

Red Brass 
Yellow Brass 
Bearing Bronze 
Manganese Bronze 
Aluminum Bronze 
Aluminum 

Nickel 

Monel Metal 
Everbrite 

Nickel Silver 
Carbon Steel 
Ni-Resist 


90Cu-10Al 

Commercial 

98Ni-1 % Si-0.1C 
67Ni-32Cu 
30Ni-62Cu-7Fe 
20Ni-15Zn-65Cu 
0.25C-0.2Si-0.6Mn 
13Ni-7Cu-2Cr-3C-Bal.Fe 


56 3% Cu-40Zn-1 Y%4 Fe- Y2 Sn-1 Al- %Mn 


0.285 10.7 22 3.8 
0.287 10.6 1.44 6.3 
0.271 12.4 1.98 6.4 
0.293 it2 2 7.3 
0.261 UES 2.32 4.6 
0.241 2 2.37 4.] 
0.086 ee Lei 6.8 
0.271 14.2 2.70 6.1 
0.272 13.9 ZS 6.3 
0.276 13.0 2.18 6.5 
0.279 12.1 2.19 5.5 
0.250 11.4 2.52 3.8 
0.248 7.8 2.07 1.6 





*A Method for Study of Shrinkage and Its Distribution in Castings by N. B. Pilling and T. E. Kihigren, Bayonne, N.J. 
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No, they’re not working on an atomic submarine, but 
on the air scoop connection of a large wind tunnel. 


Designews 
in Pictures 


Low priced home hairdressing salon for the modern 
woman. After the setting, damp-drying, etc., the hood 
attachment is placed on the head, leaving the hands 
free for polishing nails or reading. 


: es \ Warp. 


Supersonic missile about to be loaded on truck for This polystyrene container will keep baby’s 
delivery to a base. bottle warm for hours. 
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The latest designs in data processing equipment ribbons Inexpensive mechanical differential used for adding 
to record computer information. They can record and subtracting shaft movements, reversing shaft rota- 
continuously up to 1,000 lines. tion, etc. They are intended to sell at less than a dime. 





High resistance to salt spray 
and maximum solderability are 
features of this new silicon 
diode, 





Made by an unusual sandwich-type construction, these lightweight telescope 
disks were developed for use in missiles, satellites and aircraft. The mirrors 
are light enough for compact telescopes in outer space photography. 
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First of two parts 


A fine example of the skill of 
technicians is this engineering 
model of the Lakeview generat- 
ing station, created by Kurt 
Heinze, an Ontario Hydro 
draftsman. Mr. Heinze, seen 
here with the model, is registered 
with APEO as an engineering 
technician. 


The engineering technician— 
his place in industry 


B. H. Goodings, P.Eng. 
Field representative 
A.P.E.O. 


When we start to count our successes and our 
failures, I wonder how frequently our success has 
resulted from the co-operation and detail work per- 
formed by those who have worked for us or with us? 


Practically every professional engineer who has 
gained recognition and acclaim can look back on his 
career and recognize the places where he has received 
significant help from some technician working in the 
background. In fact, it is seldom that you can find a 
successful man, be he executive, engineer, doctor or 
lawyer, who is not ready and willing to credit the 
hands and brains which supported him and frequently 
kept him from making mistakes. 


We live in a world in which dollars have come to be 
regarded as a measure of success. Frequently we hear 
accusations that many university graduates regard their 
degrees as passports to high incomes and lives of leisure. 


Perhaps this is the case, but in this world it is still 
the man who is willing to work and to think who finds 
success, no matter how you measure it. The university 
graduate who does not recognize this is the one who 
falls by the wayside and watches his more industrious 
comrades striding by on the road to success. 


In recent months much has been written about the 
importance of Engineering Technicians and their place 
in industry. Much has been written, much has been 
said, but relatively few people have done anything about 
it. Among those now actively working toward the 
development of effectively trained technicians are the 
Ontario Department of Education, the Chemical In- 
stitute of Canada and the Association of Professional 
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Engineers of the Province of Ontario. The technicians 
who have to date taken part in these programs are, in 
the main, the men who are prepared to climb and in 
due course they will reap their harvest. 


These men are the very ones who over the years 
have given of their knowledge and their skills to assist 
and develop the successful professional engineers of to- 
day. Is it not fitting that professional engineers, through 
their Association and by individual support and en- 
couragement should provide the means for these men to 
achieve the recognition which is their due? 


It is no news to the perceptive engineering manager 
that many a professional engineer is filling a job that 
could be handled by a lower salaried technician. We are 
seeing a gradual change as assignments are being shifted 
accordingly, but progress is slow. Perhaps this is be- 
cause there is not yet a full understanding of what a 
technician can do and where he fits in an organization. 
There are some basic questions, the answers to which 
might throw some light on the subject. 


Who is he? 


Twenty years ago the technician was very scarce 
or did not exist. Since then he has evolved along with 
the technological progress of industry. As the need 
developed many of those who had trained themselves 
the “hard” way, by home study and experience, moved 
into jobs requiring specific skills and a knowledge of 
fundamental science. 

These men can be found in most industries today, 
possessing a wealth of experience which helps to com- 


DESIGN ENGINEERING AUGUST 1960 





pensate for the academic background they were unable 
to get. They are being joined now by younger men 
from high and technical schools who have a limited 
knowledge of science fundamentals and many of whom 
plan to improve this knowledge by further part-time 
study. 

Finally, the Ontario Institutes of Technology, and 
similar schools in some of the other provinces, are grad- 
uating young men who have acquired an academic 
background with a high level content of mathematics 
and science plus a broad understanding of a specific 
field of applied technology. Smaller numbers of tech- 
nicians trained in the specialized field of electronics are 
graduating from institutions such as the Radio College 
of Canada. These graduates have academic backgrounds 
varying from a trades level to that of a well-trained tech- 
nician. 

These, ten, are the men who will be found in in- 
dustry, performing at various levels depending upon the 
extent of knowledge and intellectual ability and manual 
dexterity required in day-to-day activities. These are 
our technicians. 


What can he do? 


The work being done by technicians in industry is 
perhaps as varied as their academic and experience back- 
grounds. 

Some rely on craft and manual skills. These include 
laboratory technicians who perform tests but are unable 
to interpret the results; others are draftsmen, accom- 
plished in mechanical or electrical drawing but who are 
unable to perform layout or design functions. 

Another group may require limited skills but a 
thorough understanding of over-all operations and sci- 
entific principles. The technician in a process industry 
whose job is in the field of instrumentation usually needs 
to be able to maintain one type of complex apparatus 
yet needs a thorough knowledge of scientific principles 
and test equipment to do his job adequately. Others 
would need an extensive knowledge of principles to de- 
sign or produce a particular type of component. 

The best trained group have high level mathematical 
and scientific knowledge and perform in fields which 
include the detailed design of machine parts, quality con- 
trol on production lines, testing experimental units or 
making computations needed by the project engineer. 
Many technicians are finding places in industry as tech- 
nical sales representatives. 

Typical jobs of engineering technicians at all levels 
are: 

(a) Draftsman, mechanical—from specifications, draws 
rough sketches of proposed mechanical devices and 
makes accurate scaled drawings of machine parts. 

(b) Instrument technician — installs, maintains and 
adjusts precision instruments used for process control 
or measurement. 

(c) Technical writer — assists in compiling and pre- 
paring manuals, reports, bulletins, specifications and 
catalogues. 

(d) Tool designer — designs special tools, jigs and fix- 
tures for production processes. 


Where does he fit? 


Technicians want to use the abilities they have de- 
veloped, realizing that they have skills and knowledge 
that differ from, but complement those of the engineer. 

Engineering technicians can do a large amount of in- 
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dependent work in the fields of production, operations, 
control, installation, maintenance and sales. Many in- 
dustries which require little advanced engineering work 
can make extensive and effective use of engineering tech- 
nicians. There is no reason to believe that a technician 
cannot succeed to positions of responsibility and trust 
at the top of any organizational chart. 

In most cases engineering technicians will be super- 
vised by professional engineers. It is feasible that junior 
engineers could logically, and with profit, be supervised 
by senior technicians whose wealth of knowledge and ex- 
perience would be of benefit to the young engineer if 
he has enough sense to make use of it. Many a chief 
draftsman has been the source of later successful per- 
formance on the part of some young engineer. 


There is a tendency for many engineers to fail to 
recognize the capabilities of their technicians and per- 
haps to try to retain an area of activity for engineers 
which rightfully belongs to technicians. 


Undoubtedly there will always be a grey area at the 
upper level of the technician’s and the lower level of 
the engineer’s activity but there is an extensive field 
which could be profitably vacated by engineers and left 
entirely to technicians. 


How much education does he need? 


With increasing technological developments it is im- 
possible to forecast the academic levels to which en- 
gineers and technicians may advance. 


It is evident that the practical phases of engineering 
training are being dropped from university curricula in 
favor of mathematics and theory. It follows therefore, 
as the engineer becomes more theoretical, there will be 
greater need to develop the training of the technician 
to keep pace. 

Each level of employment will require varying 
degrees of academic attainment and it is conceivable that 
experience alone will not be acceptable for promotion 
to a higher level. Thus any effort to encourage part 
time study on the part of men already employed as tech- 
nicians will no doubt be appreciated by industry. 


There is not much justification at the present time 
for insisting that all engineering technicians have a 
knowledge of calculus. There is little doubt, however, 
that it will be required in some fields and in the other 
fields a knowledge of higher mathematics can do no 
harm. It must be expected, therefore, that curricula will 
contain a requirement for calculus at the higher levels 
of engineering technicians. 

There should be an increasing tendency toward 
specialization in the many fields of technology. Whereas 
the education of a professional engineer is necessarily 
broad, the education of engineering technicians must 
concentrate on the details of a specific narrow field. 
For instance, in the civil engineering field one might 
expect to find technicians trained and expert in struc- 
tural design or in the intricacies of highway design and 
soil mechanics but with a very restricted knowledge out- 
side their chosen field. 

Engineering technicians are being used in industry 
and the very nature of the work they are doing is 
indicative of their importance to modern society. In 
most cases they are proud of their knowledge and the 
contribution they are making and these factors combine 
to make them seek a recognized position in the com- 
munity. * 

To be continued in a future 
issue of Design Engineering 
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Mechanical Power Engineering Formulae 


Torque and horsepower 
Xr 
Pitts 63025 hp Q = Torque (inch-pounds) 
rpm 
hp = Q X rpm ry = Radius (inches) 
63025 
rpm = 63025 hp rpm = Revolutions per minute 


Q 


F = Force (pounds) 


hp = Horsepower 





Centrifugal and 
centripetal force : : WV. 


F, = Centripetal force (pounds) 
_ F, = Centrifugal force (pounds) 


* ~ 32.16R W = Weight of rotating body (pounds) 
0.000341 WR (rpm)? V = Linear velocity (feet per second) 


2 = 0.1023 Wr (rps)? mph = Linear velocity (miles per hour) 
” = 1.2276 WR (rps)? rpm = Angular velocity (revolutions per 
( 2 minute) 
. = 0.669W mee 


rps = Angular velocity (revolutions per 
second) 
ry = Radius of rotation (inches) 
R = Radius of rotation (feet) 


in bending S; = Unit tensile or compressive stress 


in outer fibers. 
Load 


. Mc M = Bending moment at section. 
a es c = Distance from neutral axis to extreme 
i —— ile 
ee I = Moment of inertia of cross section. 
Stress in torsion Ss = Unit shear stress in outer fiber. 
Ss * Q = Torsional moment. 
(Om) d = Shaft diameter. 


Combined stress S’, = Maximum unit fiber stress in tension 


or compression due to combined 
bending and torsion. 


S’s = Maximum fiber stress in shear due 
to combined bending and torsion. 


A = Bearing projected area. 
L = Length of bearing. 


d = Diameter of shaft. 
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Many electrical plugs a 

insert and even more difficult to re- 
move. Dudas & Coo designed this 
series (for Beck Electric Manufactur- 
ing Co. Ltd.) to correct that defi- 
ciency. The heavy-duty plugs partic- 
ularly are so shaped that the hand 
can obtain a secure grip. 


* 

Here the idea was to make peat pots 
and planters (which are not particu- 
larly colorful products in themselves) 
so attractive that they would become 
impulse sellers in supermarkets. For 
the same client (Superior Bulb Co. 
Ltd.) Dudas & Coo produced the rose 
wrapping on the left for distribution 
through the Woolworth chain. 


Only the handles were designed by 
Dudas & Coo; the saucepans required 
no change. The handles had to con- 
form with the general design and be 
sturdy enough to support the weight 
of the pots. They were shaped to 
provide a good firm grip with the 
palm and forefinger. Client, Evering- 
ham Bros. Ltd. 
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A design profile 
ALOE: 


Can the Canadian 


designer produce for 


world markets? 


This young design team thinks he 


just might — after some 


domestic problems have been overcome 


Can the Canadian designer create 
for the world market? Will our de- 
signs some day make the same impact 
on Europe as European designs are 
currently making in North America 
and conversely as United States de- 
sign (though not necessarily the best 
of it) is making in Europe and else- 
where? 

We are a modest people and our 
national modesty compels us to decry 
such a ridiculous idea. We just can- 
not believe that the names of our de- 
signers will some day be discussed 
around the world as are the names of 
Farina, Bertone and Ghia. 

But is it such a ridiculous idea? 
Some of our designers think not, 
among them designers who have not 
yet won even full recognition in their 
own country. 

The fact that they have yet to win 
this recognition at home is not neces- 
sarily any indication of their short- 
comings as designers, but rather (ac- 
cording to some designers themselves) 
a criticism of Canadian manufactur- 
ers. For instance the young firm of 
Dudas & Coo, industrial designers, of 
Port Credit, Ont., detects an apparent 
unwillingness on the part of Cana- 
dian manufacturers to undertake the 
necessary development work which 
precedes the marketing of a new 
product. 

The Designer’s Problem 

Here’s the problem as Frank E. 
Dudas and Robert D. Coo describe it 
in their own words: 


“You cant persuade Canadian 
manufacturers to do anything until 
they see someone else do it. It’s easier 
to sell ideas like these in the States 
than here. In this country they’re re- 
luctant to take the risk. 

“The maddening thing is that manu- 
facturers are always saying, ‘Come up 
with some new ideas, yet when you 
do they won’t touch them. Even more 
maddening, when other countries pro- 
duce something that could have been 
originated in Canada, people say, 
‘Look at this, why don’t they make 
things like this here?’ ” 

The fact that Dudas & Coo have 
this problem stems largely from the 
fact that between assignments they 
create many product ideas themselves. 
At this moment they have a dozen or 
more such projects in various stages 
of development, including such inter- 
esting ideas as the following: 


Projects Under Way 


@ A two-wheel stroller which mother 
can open or close with one hand, 
leaving the other free to cling to 
junior; 

A child’s toy of the structural type, 

but rather different from anything 

else on the market; 

A series of lighting fixtures which 

can be tooled up and produced at 

low cost. 

This young design team has many 
other projects as assorted as these, 
some completed, some half formed, 
some still only rough notes in their 
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ideas file. They find their ideas at 
home, at their office, in the plants 
they visit, on the street and all around 
them. Everything is grist to Dudas & 
Coo. 

Best of all they like developing 
a succession of new products with a 
Canadian flavor and with export pos- 
sibilities, which could find ready ac- 
ceptance both in this country and 
abroad. They point out that many 
other countries do this successfully, 
not only highly industrialized coun- 
tries like Britain, but also many less 
industrialized than our own and with 
smaller populations. They mention 
Israel particularly. 

What kind of products do they have 
in mind? Various kinds typical of 
Canada, such as products for weekend 
cottage living. But finding ideas isn’t 
their problem; their problem is to find 
manufacturers who will market these 
ideas. 

Because of their inability to sell 
these ideas, they recently decided to 
go into production themselves with 
two of their ideas, the structural toy 
and the low-cost table lamp. However, 
they dropped the idea after being 
earnestly advised against it. It was 
pointed out that these two products 
are not compatible as to components, 
markets, etc., and that it would be 
very difficult to promote them jointly. 


Piracy a Problem Too 


They have another problem, too— 
piracy. “And toy manufacturers are 
worse than any others” they say, add- 
ing, “But we wouldn’t pretend that 
piracy is peculiar to Canada, by any 
means.” They point out that manu- 
facturers have the problem as well. 

If they were busier with specific 
assignments, wouldn’t they have less 
of a problem of marketing their own 
ideas? Undoubtedly, but this is not to 
say that they would prefer to stop 
working on their own developments. 
No matter how busy they were, they 
would still want to devote some part 
of the working week to projects of 
their own. The problem is not too 
much work. If this were the problem 
they would just hire some help, which 
they expect to do in a year or two 
anyway. (Their partnership is only a 
year old.) 

But even though they haven’t had 
any startling success in promoting 
their own ideas, they do find that 
these projects bring indirect results. 
For instance, they recently showed 
one of their projects to a toy manu- 
facturer. He wouldn’t buy it, but the 
contact resulted in other assignments. 

Dudas & Coo undertake assign- 
ments in an impressive number of 
fields; for instance, product planning 
and styling; assistance in the develop- 
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ment of new products; consultation on 
design related to economic problems; 
color; lighting; package design, both 
industrial and consumer; graphic de- 
sign; exhibit and display design. 


Specialization Impossible 


They stress that none of these fields, 
except possibly package design, is an 
exclusive one and that competence in 
all is necessary under Canadian con- 
ditions. This of course virtually elimi- 
nates the possibility of a designer spe- 
cializing in any one category. Inci- 
dentally they have a background of 
experience in all these fields. 

Though they have undertaken proj- 
ects for some of the largest industria! 
organizations in Canada, like Cana- 
dian General Electric, Canadian West- 
inghouse and Moffats Ltd., they are 
creating a design organization speci- 
ally suited to the needs of firms which 
can’t maintain a permanent design 
staff. These firms are obliged to pay 
particular attention to tooling, pro- 
duction and shipping costs. 

“Also these firms realize (or they 
should) that a simple copy of an 
American product is not adequate for 
the Canadian market,” say Dudas & 
Coo. “They must produce goods which 
are better or at least different in order 
to compete both against American 
products in this market and in foreign 
markets. 

“We feel that many of the problems 
faced by Canadian manufacturers can 
be resolved by the development of 
new products—not merely ‘new ap- 
pearing, but products designed to ful- 
fill as yet unsatisfied needs. As a mat- 
ter of fact, this contention is borne out 
by the number of companies which 
have expressed a desire for new prod- 
uct lines. 

“The problem, as we said, is to con- 
vince these manufacturers to under- 
take the necessary development work, 
to convince them that money spent on 
research and product development can 
be of great benefit to them.” 

Their Beginnings 

Frank Dudas and Bob Coo met 
when they were both studying indus- 
trial design at the Ontario College of 
Art, where both were graduated. Ear- 
lier Bob had graduated in economics 
and psychology at Queen’s. After col- 
lecting his second degree he joined 
Gair Co. of Canada Ltd., where he 
worked for four years, first as design 
manager and later also as advertising 
manager. The packaging experience 
he acquired in those four years has 
been invaluable to the partnership. 

Frank Dudas went on from the 
Ontario College of Art in 1953 to a 
job as resident designer at Moffats 
Ltd. The following year he went to 
England to study postgraduate indus- 


Frank Dudas (seated) and Bob Coo clear 
their desks to start on a new project. 


trial design at the Royal College of 
Art on a scholarship sponsored by the 
National Industrial Design Council. 
He also graduated as a lighting con- 
sultant at the Academy of Lighting 
Arts. In 1956, while still in England, 
he worked for the British Transporta- 
tion Commission through the design 
firm of R. D. Russell of London. He 
returned to Canada that same year 
and became industrial officer for 
NIDC. In 1957 he became a con- 
sultant industrial designer and two 
years later teamed up with Bob Coo. 

Some of Frank’s design work has 
received recognition in leading publi- 
cations, including Werk of Switzer- 
land, Arredemento Moderno of Italy 
and Design of Great Britain. 

This is how Dudas & Coo sum up 
their aims and ideals: “There is a lot 
of the drive of national pride in our 
ambitions. We are distinctly against 
the assumption that the only differ- 
ence between us and the Americans is 
one of size. One of the best ways of 
illustrating and asserting these differ- 
ences to ourselves, to the Americans 
and the rest of the world is by creat- 
ing a distinctive image of ourselves in 
our products. This is an industrial 
high-consumption country, and no 
longer are hand-carved Mounties, 
shooks of wheat and totem poles ade- 
quate expression of our culture.” 

When you hear such brave words 
can you really doubt that Canadian 
designers will sooner or later create 
for the world market? 


Design Profiles will appear from time to 
time. 
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An operator 
fastens a fixture 
to a_ hydraulic 
press, using self- 
locking screws. 
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Self-locking screws take a firm hold 


Used in tool, die and machinery applications where vibration occurs 


When Ford Motor Co. ordered its 1959 bumper dies, 
the order specified for the first time that screws were 
to be self-locking. When Ford placed its 1960 and 
1961 orders, self-locking screws were again specified. 

Before the company switched, its engineers reported 
that conventional screws, particularly on slides and wear 
plates, kept coming loose. When a screw broke it could 
conceivably smash the whole die. Just keeping screws 
tight was a constant maintenance problem. 

Ford still checks self-locking screws occasionally, 
but only very occasionally. There’s no need for constant 
checking because self-locking screws don’t work them- 
selves loose under shock and vibration. 

Self-locking fasteners are finding hundreds of ap- 
plications wherever vibration loosening of screws calls 
for extra precautions or extra maintenance. New ap- 
plications are turning up every day. 


Even needed weekend maintenance 


In a typical example a firm making commercial 
laundry and cleaning equipment even had to keep two 
men on weekend maintenance, cinching down all 
fasteners (at time-and-a-half rates), But doing it during 
the workweek was worse, because it interrupted pro- 
duction. 

This company had 500 and 1,000-ton hydraulic 
presses which it used for blanking, piercing, stretching 
and forming operations. The punishment of blanking 
and piercing runs on boiler plates up to % in. thick 
and on stainless grades up to %4 in. constantly caused 
bolts to loosen. 

Giant self-locking cap screws solved the problem. 
Instalied in place of conventional fasteners securing gib 
plates to the ways, they cut the maintenance problem 
90%. On the 1,000-ton press screws are tightened only 
once every five months now, and on the 500-ton press 
(which is 15 years old) every four weeks. 

About 18 months ago a machine tool plant tackled 
a particularly tough job calling for milling and slotting 
of heat treated alloy steel. The job caused trouble with 
screws loosening on a particular set of inserted-tooth 
milling cutters. 

These cutters utilize either one or two wedge elevat- 
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ing screws (depending on the size of the cutter) to keep 
the individually mounted cutter blades in place. When 
the wedges securing the teeth were locked into position, 
the screws provide a handy means for releasing teeth 
so they can be set out and resharpened as they dull. 

This resetting is done each time the tool is re- 
sharpened. A typical slotting and side-milling cutter 
might be resharpened every four hours, with blades 
taking as many as 20 regrinds during their life. 

The company found the answer in self-locking set 
screws. As a direct result of its findings, the supplier 
has adapted these fasteners for all its slotting and side 
milling cutters of this type. 

Self-locking screws make use of a compressible 
nylon pellet to ensure positive holding power in spite 
of shock and vibration. Seated in a small recess near 
the fastener point, the pellet compresses as the screw 
is inserted in a tapped hole or nut, forcing mating threads 
together for positive gripping. 

Because the pellet retains its resiliency, the fasteners 
are re-used repeatedly, will stay locked at any depth and 
need not be seated. 


Many advantages, many applications 

Besides reducing maintenance attention and cutting 
machine downtime for tightening, other advantages of 
self-locking screws are that they eliminate the need for 
locknuts; serve where limited space doesn’t permit 
locknuts; allow the point of the screw to extend through 
the casting to act as an adjustable stop; replace through- 
bolts and castellated nuts; eliminate the need for facings 
for lock washers; and ensure reliable set screw posi- 
tioning under vibration. 

Some of the many applications for these fasteners 
are as vibration mounts on new boring machines, on 
tool holders and on miniature die sets; as adjusting 
screws on wood planers, in punch and die machines 
and on slitting machines; for movable slides on band- 
saws and for hand wheels on other types of woodworking 
equipment; for maintenance replacement on large punch 
presses; aS a set screw securing gears to a shaft; on 
multiple tapping and drilling heads; and on a hot strip- 
per plate trimming hot forgings. 





New products 


and materials 





Steel clip 
Pade 


A steel clip retains its elasticity and tough- 
ness after being repeatedly opened and 
closed. It is made from a strip of spring 
material which has been highly prestres- 
sed to a given curvature. When expanded 
slightly from this natural diameter it 
exerts an exceptionally strong embracing 
force. Hunter Spring Co. 


Circle 300 on Reader Service Card 


Insulating material 

The electrical properties and mechanical 
strength of vulcanized fibre and the low 
moisture absorption of phenolic lamin- 
ates are combined in a new synthetic 
material known as Anilite. It possesses 
two to four times the moisture resistance 
of conventional vulcanized fibre and will 
therefore replace more costly laminated 
plastics in many applications. Among its 
applications are circuit breaker barriers, 
transformer barriers, electical fixture in- 
sulation and instrument panels. National 
Fibre Co. of Canada Ltd. 


Circle 301 on Reader Service Card 


Pressure control 

A dual switch, explosion-proof pressure 
control has been developed specially for 
pipelines. Two separate switches permit 
control of two independent circuits to 
stimulate double pole circuitry. The con- 
trol maintains settings without drift and 
may be mounted in any position without 
affecting calibration. United Electric 
Controls (Canada) Ltd. 


Circle 302 on Reader Service Card 


Miniature recorders 

So small that they require just a 5% in. 
square of panel space, a new line of 
4 in. chart recorders may be used in a 
multitude of applications for normal or 
high speed recording. They offer reliable 
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null balancing potentiometer systems, a 
high indicating speed and critical damp- 
ing, as well as scales calibrated for mv 
and all conventional thermocouples. 
Philips Electronic Industries Ltd. 


Circle 303 on Reader Service Card 


Paper-base laminate 

A new flame-retardant paper-base lam- 
inate cuts the cost of printed circuits. It 
also provides excellent cold punching 
characteristics and costs nearly half the 
price of epoxy-paper laminates. The 
laminate is available in two copper-clad 
forms, one primarily for commercial 
radio and TV applications and the other 
for electronic computer printed circuits 
and military applications requiring plat- 
ing from alkali solutions. National Fibre 
Co. of Canada Ltd. 

Circle 304 on Reader Service Card 


Spring motor 


This new constant torque spring motor 
utilizes an extremely wide band of spring 
material, giving it a long, tubular shape. 
This shape opens up many new applica- 
tions, such as internal mounting in drums, 
instrument chart drives, long slender 
members, tubes, masts, etc. Hunter Spring 
Co. 
Circle 305 on Reader Service Card 


Temperature curing varnish 
A new class H silicone dipping and im- 
pregnating varnish is as easy to process 
as most class A and B varnishes. It 
cures in only six hours at 150°C and run- 
off is lower than for other products. It 
meets AIEE requirements for use in 
220°C systems, considerable heat 
stability, resists moisture and is not 
affected by many corrosive atmospheres. 
Dow Corning Silicones Ltd. 


Circle 306 on Reader Service Card 


has 


Electronic gear 

A new recorder tests industrial gears 
electronically in conjunction with exist- 
ing gear testers. The recorder can be 
calibrated to any ratio within the limit 
of the recording tape and one line on 
the paper can be made to equal from 


.00005 in. to .001 in., depending on the 
pitch of the gear being checked. It 
operates with an _ electrically heated 
stylus, thus dispensing with ink, which 
has a tendency to clog. Scherr-Tumico 
Co. 

Circle 307 on Reader Service Card 


Thin-width bearings 
Developed for use in synchros, a new 
series of thin-width precision instrument 
bearings has been found suitable for 
other applications as well. The relatively 
large O.D. enables designers to use econ- 
omical through-bored and_ through- 
ground housings, resulting in improved 
bearing alignment. Lyman Tube & 
Bearings Ltd. 
Circle 308 on Reader Service Card 


Reflective numbers 

A new line of self-sticking, reflective, 
pressure-sensitive markers is particularly 
suitable for marking electric service 
equipment, safety hazards, fire protection 
equipment and similar areas. The num- 
bers and letters are easy to apply, bond 
on contact and stay stuck permanently. 
W. H. Brady Co. of Canada Ltd. 


Circle 309 on Reader Service Card 


Aluminum extrusions 


Aluminum extrusions with unique inter- 
connecting features may be used to make 
almost any continuous flat or curved sur- 
face; rivetting or welding are unnecessary 
at the joints. The picture shows a work- 
er holding an interlocking aluminum ex- 
trusion identical to the ones used to build 
the malt container shown in the back- 
ground. Extrusions are designed to al- 
low disassembly of the containers if de- 
sired. Reynolds Metal Co. 
Circle 310 om Reader Service Card 
(Continued on page 51) 
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New products and materials coninued 





Time indicator 

A low-cost elapsed time indicator has 
been introduced. It has a self-starting, 
synchronous motor which drives a five- 
digit counter and records hours to 99,999 
or hours and tenths to 9,999.9. Honey- 
well Controls Ltd. 


Circle 311 on Reader Service Card 


Slotted angle 


A new slotted angle is so designed that 
all holes and slots match with all other 
reputable makes. The positioning of holes 
and slots provides adjustment in close 
increments and allows for maximum 
boltability of all joints. Bolts cannot slip. 
Rubery Owen Canada Ltd. 


Circle 312 on Reader Service Card 


Relief valve 

Accurate control is assured in a new 
series of pilot-operated relief valves be- 
cause of the low pressure differential 
across the main pistons. The valve pro- 
tects all units in a hydraulic system 
from overpressure by relieving pressures 
in excess of valve setting. A pilot con- 
trols the setting and the main valve in- 
stantly conforms. Maximum operating 
pressure in the hydraulic system is held 
at a constant level, even when the rate 
of flow varies. Richardson Equipment 
Co. 


Circle 313 on Reader Service Card 


Control valve 

The adjusting scale of a new control 
valve is composed of a color code which 
enables even untrained personnel to 
check the valve setting at a glance, make 
quick adjustments, record the reading 
and reset the valve when necessary. The 
color code also simplifies the problem 
of presetting the valve to a_predeter- 
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mined value and eliminates the human 
errors encountered with the hit-or-miss 
method of counting screw turns. Each 
full turn of the screw exposes another 
color. The valve is suitable for use 
with air, oil, gas, water or other fluids. 
Higginson Equipment Sales Ltd. 


Circle 314 on Reader Service Card 


Swivel connector 

An improved industrial swivel con- 
nector has unique design features to 
ensure longer service life. In many in- 
stances it has eliminated the cause of 
hose failure due to constant flexing. 
Internally it has chrome hardened sur- 
faces with a cadmium-plated, machined, 
mirror finish shaft. Exhaustive tests at 
3,000 psi for one million cycles under 
simulated field conditions of dirt, abra- 
sions and other foreign matter proved 
the swivel connector satisfactory. Hose- 
Couplings-Fittings Ltd. 

Circle 315 on Reader Service Card 


dollow extrusions 


Very large hollow plastic extrusions are 
now possible, such as this 7 x 3 in. rec- 
tangular tube. Some applications are 
ducts and dispensing displays. Shown is a 
rectangular tube 3 x 7 in. extruded of 
high impact polystyrene. Anchor Plastics 
Co. 


Circle 316 on Reader Service Card 


Production press 

A removable power package for pro- 
duction assembly operations is one of 
the new operating features of an air 
hydraulic high speed production press. 
The 10-ton press is equipped with a 
portable mounting stand, adjustable ram 
downstop control and timing relay. J. B. 
Morrison Machinery Co. Ltd. 


Circle 317 on Reader Service Card 


Powder metal parts 


Among the latest developments powder 
metal parts is a pulley which requires no 
machining at all, not even the V-groove. 
Amplex Division, Chrysler Corp. 


Circle 318 on Reader Service Card 


Hydraulic pump 

Features of a new _ high pressure 
hydraulic pump are that it may also be 
used as a hydraulic motor and is 
adaptable to both variable and fixed 
stroke, permitting a wide range of flows. 
Nominal working pressure is 5,000 psi 
(peak), 4,000 psi (continuous), and nom- 
inal speed as a motor 8,000 rpm (peak), 
5,000 rpm (continuous). Rotex 
Ltd. 


Circle 319 on Reader Service Card 


Lucas 


Multipurpose recorder 

A new multi-purpose recorder lends it- 
self to measuring such variables as pres- 
sure, temperature, motion, flow, density, 
pH and electric power. Basically the in- 
strument is a well-known wide-strip re- 
cording instrument specially adapted to 
laboratory requirements. Input signal 
selection switches and span adjustments 
provide maximum flexibility, and the 
four-position input selector switch pro- 
vides for millivolt, volt, microampere or 
milliampere input. Bristol Co. of Canada 
Ltd. 

Circle 320 on Reader Service Card 


Continued on page 52 
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New products and materials comined 





Double-duty switch 

A plug-in limit switch can do the work 
of two separate limit switches in many 
situations. It can bring saving in time, 
space and wiring, beside simplifying ac- 
tuating systems. The switch actually con- 
tains two two-circuit double-break switch- 
es which can control four isolated cir- 
cuits. Honeywell Controls Ltd. 


Circle 321 on Reader Service Card 


Conveyor scale 

A true weight accuracy of 99.5% is 
claimed for a new conveyor scale which 
can be installed on any belt conveyor. 
The scale offers automatic operation plus 
accurate positive integration with a 
mechanical gear-differential weight in- 
tegrator. United Steel Corp. Ltd. 


Circle 322 on Reader Service Card 


Inserting tool 


been developed for high-speed production 
installation of wire thread inserts. It is 
designed specifically for assembly line 
operation where higher loading strength 
than normal, and greater resistance to 
wear, are required in tapped holes. Heli- 
Coil Corp. 


Circle 323 on Reader Service Card 


Materials handling 


A new materials handling dunnage pro- 
duct is made of extra tough vulcanized 
fibre corrugated into lightweight sheets 
of spacers. Each corrugation serves as a 
nest for holding and protecting a part or 
assembly during handling or shipping. 
The product may be used with or without 
a container. Pre-tested in the automotive 
industry, it has been found effective in 
reducing damage of machined assemblies 
which normally damage one another 
when stacked together. Spaulding Fibre 
of Canada Ltd. 


Circle 324 on Reader Service Card 


Optical proving ring 

Even an inexperienced operator can get 
high accuracy in load measurement with 
a new optical proving ring. The load is 
applied along the axis of the two bosses 
on the ring. An accurately divided scale 
contacts the upper edge of the ring and 
moves up or down through the field of 
a microscope as the ring is deflected. The 
combination of scales is graduated to 20 
millionths of an inch. Canadian 
banks Morse Co. Ltd. 


Circle 325 om Reader Service Card 


Fair- 


Microfilm printer 

A microfilm reader-printer makes work- 
sized prints of engineering drawings in 
10 seconds. Operation is simplicity itself: 
one knob moves the film to the desired 
frame, a second dials the printing time 
and a third obtains the printed enlarge- 
ment automatically. The machine occu- 
pies only 17x25 in. of floor space and 
stands 19 in. high. Minnesota Mining & 
Manufacturing of Canada Ltd. 

Circle 326 on Reader Service Card 


Thermoplastic 

A precision-molding thermoplastic is 
finding many uses in the electrical and 
electronic industries. Typical of the ap- 
plications which take advantage of its 
high-impact strength, good heat resis- 
tance and good electrical properties are 
coil forms, connectors, battery and 
barrier parts, terminals, housing, covers 
and current-carrying support parts. Gen- 
eral Electric Co. 


Circle 327 on Reader Service Card 


Frictionless brake 

A frictionless, liquid-cooled brake pro- 
duces braking torque that is a function 
of speed and field coil excitation. Ap- 
plications include controlled tension or 
constant linear speed when metal, fabric, 
plastic or paper is paid off a roll. George 
Rumble Co. Ltd. 


Circle 328 on Reader Service Card 


Sleeve valve 


Dozens of applications are possible for 
a new 3-way, 2-position air-control 
sleeve valve in every industrial plant 
where automatic controlling of single- 
acting, spring-return cylinders will speed 
production. The valve can be installed 
quickly and easily in any position and 
in any place on the production line — 
on the machinery itself or on the cylinder. 
Airmatic Valve Inc. 


Circle 329 on Reader Service Card 


Plug-in duct 

A 100 ampere plug-in duct has been 
designed specifically for installations in 
commercial buildings, school shops and 
laboratory and machine shop _ bench 
areas. It can be used also as a lighting 
distribution feeder or extended panel 
board. BullDog Electric Products Co. 
(Canada) Ltd. 


Circle 330 on Reader Service Card 
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Wallace Barnes: 
Springs 
carry the 


of the CNE 
MOVABLE 
STAGE 


The Canadian National Exhibition was faced with the 
problem of providing football facilities for the Toronto 
Argonauts immediately before and after the annual 
Grandstand Show, without the week-long delay of 
building and dismantling the stage. 

Would a movable stage solve the problem? (The 
stage is 160 ft. long, 80 ft. wide, 40 ft. high, and 
weighs 240 tons!) 

Consulting engineers designed a stage that could be 
mounted on electrically powered crawler tractors to 
transport it on and off the field. 


MOVING STAGE “FLOATS” ON SPRINGS 


To protect complex lighting equipment and elaborate 
mechanisms, giant springs were designed to support 
the 240 ton load while being moved. Wallace Barnes 
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constructed huge, 90 Ib. hot wound compression 
springs to cushion the stage during the 400 ft., 5 
minute move. 44 of these springs were required to 
distribute the load throughout the 12,800 sq. ft. base. 
Trial runs proved that the stage could be moved 
smoothly without undue jarring or stress. 

This is the first stage of its kind in the world and 
CNE officials are confident that it will pay its way by 
allowing football and other field activities to take 
place immediately before and after the annual 3-week 
Grandstand Show. 


Subsidiary of 
Associated Spring 


The Wallace Barnes Company Ltd. 


Hamilton, Ontario—Montreal (Pointe Claire) Quebec 
Sales Agent: E. A. Tipping Sales Ltd., Winnipeg—Vancouver (Richmond) 


Corporation 


For further information mark No. 141 on Readers’ Service Card 
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Ideas round-up 





Carbide nozzles outlive steel 


Hard carbide spray nozzles are now standard equip- 
ment on metal can lid-making machines in a large can 
plant. Used for applying sealing material, the nozzles 
replace stainless steel nozzles, which had a comparative- 
ly short life of 540 hours. The life of carbide nozzles 
has exceeded 13,000 hours with no sign of wear. The 
hard carbide nozzle also permits a pressure increase 
from 55 to 100 psi, which allows better coverage and 
quality and fewer rejected lids, according to claims 
made by the manufacturer. The nozzle flange diameter 
is about 11/16 in., height slightly less than % in. 
Source: Kennametal Inc. 
Circle 331 on Reader Service Card 





Designs wedge lock for storage racks 


A unique floating wedge plays a key role in a line of 
adjustable storage racks. The wedge rigidly locks the 
horizontal safety support bar to the upright frame with- 
out tools, welding, nuts, bolts or special labor. It is de- 


signed to provide rigidity front to rear and longitudinal- 
ly. 

The horizontal safety support bar consists of two 
steel channels welded to form a tube with a depressed 
ledge. This safety ledge catches misplaced panels and 
permits flush installation of decking and accessories; as a 
result, goods can be placed and removed without ob- 
structions. The upright frame is constructed of vertical 
channels cross-braced both horizontally and diagonally 
to withstand loading and unloading action. They have 
slots for the wedge lock, located on 3-inch centres on 
two corners; as a result, horizontal bars can be located 
from within six inches from the floor and every three 
inches thereafter to the top. Source: Union Asbestos & 
Rubber Co. 

Circle 332 on Reader Service Card 





Adhesive bonds dissimilar parts instantly 


Here’s the first adhesive to produce quick-setting, high- 
strength bonds between virtually any combination of 
materials without catalysts, heat, solvent evaporation or 
more than contact pressure. One company is using it 
right now to bond dissimilar plastic parts of a fuse box 
used in connection with its digital attenuator system. 
The fuse box components are two barrier-holders made 
of nylon and a shell made of a phenolic plastic. The 
bonding agent is placed in molded grooves inside the 
fuse box cover and the barrier-holders are pressed into 
place manually. 

The company chose this adhesive primarly because 
of its ability to bond two dissimilar plastics. Other fac- 
tors were ease of application, vibration resistance and 
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(because it sets quickly) reduction in assembly time. 
Source: Eastman Chemical Products Inc. 
Circle 333 on Reader Service Card 
(Continued on page 56) 
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CORPORATION LIMITED 





Transmission Unit for 

High Temperature Locations 

Specially designed for applications in- 
volving higher than usual temperatures, 
Fafnir SAL type (standard) and SAOL 
type (heavy series) ball bearing power 
transmission units, utilizing water-cooled 
end covers, have been successfully mount- 
ed in close proximity to ovens, fans, etc. 
which have had inside temperatures as 
high as 1,500°F. The amount of water 
used is small; the flow through a 5/16 
in. copper tube generally being quite 
sufficient. The bearing lubricant is kept 
cool by this method, thus avoiding a 
breakdown of the oil even when the 
bearing housing is close to the exterior 
of the oven wall or fan housing. 





Cylindrical Cartridges 


Developed for ease of application, Fafnir 


Cylindrical Cartridges are convenient 
units for mounting in straight bored hous- 
ings. All types incorporate a Wide In- 
ner Bearing with Self-Locking collar and 
spherical outside diameter which is fitted 
to a corresponding spherical seat in the 


cartridge to provide self-alignment. 





Low Cost, Self-Contained 
Ball Bearing Unit 


Users can obtain the advantages of ball 
bearing performance at a new low cost 
with recently-introduced Fafnir Flang- 
ettes. The unit is comprised of two inter- 
changeable pressed steel flanges which 
house a standard Fafnir Wide Inner Ring 
Ball Bearing with the exclusive Fafnir 
Self-Locking Collar, providing a com- 
plete, inexpensive house unit for light 
duty, slow speed applications. They are 
compact, easy to mount, self-aligning, 
and pre-lubricated ready for installation. 
They are available equipped with either 
Plya-Seals (contact-type) or Mechani- 
Seals (slinger-type). 





Ball Bearing Unit Features 
Current Conducting Rubber 
Cartridge 


The Fafnir Type RCSM rubber cushion- 
ed ball bearing unit features the Fafnir 
Super-Quiet Ball Bearing plus a specially 
developed electric current-conducting 
rubber cartridge that eliminates need 
for grounding springs or clips. Available 
in an OD size range designed to make 
bearings readily interchangeable with 
sleeve bearings in popular spider-type 
brackets. Wide range of bore sizes. 





Aircraft Bearings Solve Many 
Commercial Bearing Problems 


A series of ball bearings developed by 
Fafnir to meet the special and exacting 





requirements of the aircraft industry has 
found wide and rapidly broadening usage 
in many commerciai applications where 
motion is reciprocating rather than rota- 
tional. Manufacturers of farm machinery, 
railway lighting equipment, lawn mowers, 
automatic machinery and other types of 
equipment have found the solution to a 
bearing problem in the Fafnir Aircraft 
Series. 





Pillow Block for Normal 
Load Applications 


Recommended for all general industrial 
applications where normal loads are en- 
countered, Fafnir LAK Type pillow 
blocks offer many positive advantages. 
Compact, one-piece housing can be 
mounted in any position. Fitted with 
deep-groove single row wide inner ring 
bearings which are designed to carry 
radial, thrust or combined loads, and 
frictionless, integral Mechani-Seals for 
effective retention of lubricant and ex- 
clusion of dirt. The unit is pre-lubricated 
ready for immediate installation. 


MAIL COUPON TODAY 


UNITED STEEL CORPORATION LTD. 
58 Pelham Avenue, 
Toronto 9, Ontario. 


Please send me descriptive literature on: 


() No. 401 () No. 404 
[ ) No. 402 () No. 405 
(.} No. 406 





For further information mark No. 138 on Readers’ Service Card 
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Ideas round-up cominued 





Filter configurations simplify piping 


A multiplicity of bends and turns on the suction side 
of a pump can result in so much pressure drop in the 
intake line that the pump has little or no capacity left 
to cope with a filter. But piping in a conventional “in 
line” filter usually requires several turns or bends. 
To meet this problem, engineers have developed a 
whole series of filter body shapes especially designed to 
simplify the intake piping. 

These body shapes make it possible for a tell-tale 
filter to be installed on an existing pumping unit entire- 
ly without the use of elbows. This in turn means that 
the pressure drop capacity of the pump can now be 
used to tolerate dirt in a filter instead of being com- 


pletely used up just to lift the fluids up to the pump. 

Supercharging can often be eliminated without the 

danger of cavitating the pump simply because of the 

reduced pressure drop in the suction line. Rosaen Co. 
Circle 334 on Reader Service Card 





Tubular eyelets cost less than drawn eyelets 


Tubular eyelets in the longer lengths can be produced at 
much lower cost than drawn eyelets, according to the 
experience of a company that makes them, And the 
longer they are, the greater the savings. Tubular eyelets 
serve the dual purpose of clamping together components 
of an assembly and also providing a method of mount- 
ing the assembly by a screw through the outlet. The 
straight end of the eyelet is flared after assembly. Such 
eyelets, with numerous variations, find wide uses in the 
electrical and electronic industries, as well as a variety 
of other manufactured parts such as appliances, toys 
and mechanical assemblies in general. 

Tubular eyelets can be made from almost any metal, 
but the company finds that brass and aluminum are 
the commonest and most economical. Precise tolerances 
on O.D. and wall thicknesses are controlled by the use 
of precision tubing. Source: H & H Machine Co. 

Circle 335 on Reader Service Card 





Label system reduces lubrication problems 


The danger of over-lubricating or under-lubricating ma- 
chinery and equipment is reduced by the use of a self- 
sticking lube label to identify lubrication points and 
show type and frequency of lubrication. The system 
saves labor, supervision time, equipment failure and 
costly repairs. 

The lubrication plan can be used by itself or worked 
into an existing system. The labels are applied to any 
surface without glue or any other substance, and stay 
put until removed. Numbered from one to nine in five 
colors, they provide 50 codes for identifying different 
greases, oils and fluids. Other labels indicate lubrication 
frequency and mark dispensers and containers. Source: 
W. H. Brady Co. of Canada Ltd. 


Circle 336 on Reader Service Card 
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KCP SERIES 


KT SERIES KR SERIES 


three for dependability at low cost 
MEET P&B’s FAMILY OF “K SERIES” RELAYS 


Here are only three of a large family of ‘“‘K Series” 
relays by P&B. Blood brothers all, they are 
distinguished by fine craftsmanship and design 
maturity. Together they will handle a multitude 
of switching requirements. 


Many design engineers find it saves time, saves 
money to integrate their circuits with related P&B 
relays. Makes sense, doesn’t it? 


KR—A small, lightweight relay used widely in 
communications and automation. Engineered 
for long life and dependability. 3PDT max. AC 
or DC. (See engineering data.) 


KtT—Designed for antenna switching. Capaci- 
tance: 0.5 mmfds between contacts. Terminal 
board is glass melamine and stack insulation is 
glass silicone for minimum RF losses to switch 
300 ohm antenna line. 3 PDT max. AC or DC. 


KC—Low cost plate circuit relay with sensitivity 
of 125 mw per pole. Factory adjusted to pull-in 
on specific current values. Available open, her- 
metically sealed or in clear plastic dust cover 





KR ENGINEERING DATA 


GENERAL: 
Breakdown Voltage: 500 volts rms minimum between 
all elements. 


Temperature Range: 
DC Coils—45°C to 85°C, 
AC Coils—45°C to 70°C. 
Terminals: 
Pierced solder lugs standard. Octal 8 and 11 pin 
plug-in headers available. 
Enclosures: Type K—Hermetically sealed. 
Type P clear cellulose acetate dust cover. 
CONTACTS: 
Arrangements: 3 Form C (3PDT) max. 
Material: Vg” dia. fine silver (gold plated). 
Other materials available to increase contact capacity. 
Load: 5 amperes 115V 60 cycle resistive. 
COILS: 
Resistance: 16,500 ohms max. AC or DC. 
Power: 1.1 watts minimum to 4 watts maximum for 
DC at 25°C ambient. 
Duty: Continuous. 
Insulation: Centrifically impregnated with insulating varnish, 


with standard octal-type plug. 3 PDT max. DC. PaB STANDARD RELAYS ARE AVAILABLE AT YOUR LOCAL ELECTRONIC PARTS DISTRIBUTOR 


POTTER & BRUMFIELD Canapa Lrp. 


GUELPH, ONTARIO 


For further information mark No. 132 on Readers’ Service Card 





Letter to the Editor 





Rebukes us for our 
Design Show report 


Dear Sir, 

I have just read your article con- 
cerning the New York Design 
Engineering Show, in your July issue, 
and I was left wondering what point 
you were trying to make. 

You take the trouble to cite “a 
comment heard among some visitors 
was that the Fentiman display was the 
only one that had true design inter- 
est.” I would have expected an editor 
of Design Engineering to be able to 
evaluate “comments among_ the 
visitors.” Fentiman Bros. has two 
main competitors, both in the U.S., 
with almost identical type systems — 
one of which won a design award and 
was being displayed at the Fine Arts 
Museum when we were in New York. 
I cannot speak for all of the other 
companies, but may I remind you that 
the Pratt & Whitney engine on 
display was a unique break-through in 
design. 

That you go out of your way to 
criticize the Canadian Government 
sponsors in the size and location of 
their booth (the hen and _ chicks 
reference was very funny) suggests 
that you overlooked a primary ob- 
jective of the Canadian Government; 
to educate the U.S. purchasers. 

Our company has been endeavoring 
to sell to the U.S. market for several 
years and one of our biggest hurdles 
is to educate many U.S. companies 
into an appreciation of our location, 
capabilities and facilities. Far too 
many Americans simply do not know 
us well enough. Time and again when 
visitors from “down south” see our 
ultra-modern air-conditioned tempera- 
ture and humidity controlled plant, 
our modern equipment and the high 
precision close tolerance work we 
produce, they are amazed. They con- 
fess that is compares favorably with 
the best that they can offer. The 
Canadian Government, with their large 
centre section, was doing an educa- 
tional job. This was vital to every 
Canadian company exhibiting and will 
probably even pay dividends to Cana- 
dian companies that did not exhibit. 

You also chose to make mention of 
the unskilled representatives in attend- 
ance (I did not meet any of these) but 
omitted to mention that some com- 
panies sent down their chief engineers 
and sales managers. 

As to your dig at the publicity- 
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conscious Officials, let 


me explain: 
Had you visited the exhibition in the 
early part of the day, you would have 
seen that this was the only reasonable 
times that photographs could be taken. 
It was not possible when the booth 
and aisle were full of visitors, There- 
fore, the press photographers used 
whoever was on hand so that they 
could have an animated, rather than 
a still, picture. In the early hours it 
was invariably the same people “on 
hand,” namely, the Government 
officials preparing for the rest of us, 
and, for this service, you chose to 
publicly criticize them. 

I thought the stereophonic ear- 
phones were excellent, but cannot 
quite see a family sitting around wear- 
ing them. That the booth was popular 
is certainly one fact that you have 
correct. 

There are many things that I believe 
could be done to improve the effec- 
tiveness of the Canadian participation. 
However, I think that we learn with 
every show. On the whole it was a 
good show and, in my opinion, the 
Canadian Government officials should 
be congratulated. 

Your article was, at best, in poor 
taste. It did not present a factual 
report of events. It could only tend 
to discourage other Canadian com- 
panies from participating and it 
definitely creates an undesirable and 
false impression of the Canadian 
Government officials and of Cana- 
dian design ability. This is a great 
disappointment when one considers 
that Design Engineering is usually an 
authoritative and accurate source of 
news and information. 

It is all too easy to try to find clever 
and destructive comments, but the 
damage that such an article might do 
could have far reaching effects. Un- 
doubtedly, many companies will now 
have to try to correct the false im- 
pression left by your article and, as 
you know, this is seldom a wholly 
satisfactory task. 

I hope that next time your article 
will prove more accurate in state- 
ments, implications and tone. 

Jack H. Crisp 
Montreal. 

(Thank you for your letter. We 
only wish more readers would express 
their views, even views critical of us. 
—Ed.) 





MISSILE PLANT 
PeRsSoNNEL Defr. 





“Actually . . . you’re not the sort of 
. . ” 
engineer we advertised for!! 





Briefs 


Do you sometimes worry that there'll 
soon be nothing left to invent or design? 
Take heart, friend. A cackle of house- 
wives was asked at a recent convention to 
suggest products they'd like to see put on 
the market. They came up, quite ex- 
temporaneously, with a list as long as 
your arm, proving once again that our 
women can think us under the table any 
old time. On guard, friend. . . 
Among the things housewives want: 
A toothpaste tube that ejects a measured 
quantity and has no loose cap... An 
inexpensive recorder for home telephone 
answering . . . Carpet sweepers magnet- 
ized to pick up bobby pins . . . Dispos- 
able oven and broiler liners; disposable 
underwear and socks .. . A do-it-yourself 
car wash system for the home garage... 
If that isn’t enough to give you food 
for thought, here’s an army engineer tell- 
ing the American Society of Civil En- 
gineers that the time has come to estab- 
lish “nuclear engineers.” His point is 
that nuclear scientists use terminology 
unfamiliar to most engineers. 
Automotive notes: A revolutionary 
land vehicle of the future, traveling cross 
country at 500 miles an hour on a film 
of compressed air, was predicted at recent 
ASME meeting by a Ford official, who 
said his company has already built ex- 
perimental models . . . And the Society 
of Automotive Engineers, in a Detroit 
seminar next January, will discuss such 
breakthroughs of the sixties as ground 
effect machines, preprogrammed people 
pods, monorail cars and “flying bi- 
cycles.” 
Contest corner: City of Seatile is hold- 
ing an international competition for the 
design of a fountain “using lifted and 
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Briefs —= continued 


moving water,” with five $2,000 prizes 
... At the Industrial Designers Institute 
in Chicago, an award was made for a 
true first in design — a report on the 
design of facilities for U. S. schools... 

Miscellany: Among recent civil engi- 
neering graduates from the University of 
Toronto were two girls . . . A truck that 
bends in the middle and climbs a three- 
foot wall was demonstrated in the U. S. 
recently .. . A low-cost metal with ex- 
treme strength and hundreds of applica- 
tions has been developed from zinc, cop- 
per and titanium .. . Handy & Harman 
has produced a mail order course in silver 
brazing, which teaches the design en- 
gineer the importance of incorporating 
design features into assemblies to be sil- 
ver brazed . . . McMaster University and 
the Canadian Ceramic Society have pre- 
pared a study course which offers a cer- 
tificate in ceramic technology . . . First 
nonferrous continuous casting plant in 
Canada has been installed at Roto-Cast 
Co. Ltd., Toronto... 


Fascinating forecast about interplanet- 


ary travel made by Convair Astronautics 
rocket expert at recent ASME meeting: 
Nuclear heat exchanger engines will be 
developed by 1965, manned lunar ships 
will use them for five years and by 1970 
or 1971 American spacemen may be on 
their way to Mars and Venus. It will 
take 138 days to reach Mars and 175 
days back; 295 days to Venus and 223 
days back. The first craft won’t attempt 
landings, unless forced to for political 
reasons. In a later flight, spacemen will 
spend 24 days on Venus and 34 on Mars. 
Only a minimum number of men will 
make the early flights, but there may be 
more than one craft traveling simul- 
taneously, with crew members commut- 
ing among the ships in “taxi-capsules” . . . 

New British products announced by 
the U.K. Information Service: A ther- 
mometer that can be read in the dark (for 
darkrooms and greenhouses) . . . All-glass 
pumps for conveying corrosive liquids 
(and for keeping a check on them) .. . 
Aluminum casks to replace wooden beer 
barrels (because the English are slowly 
turning from “warm” to chilled beer . . . 

Talepiece: It happened in Washington, 
but we don’t know if it’s true. It seems 
that there was a seminar of rocket sci- 
entists at which our Russian friends were 
invited to be present. To impress the 
visitors, the Americans had proudly un- 
veiled one of their largest Thor missiles, 
more than 60 ft. high. The Russians 
were naturally very interested in this. 
After a long scrutiny one of them turned 
to Werner von Braun and said, “Very 
nice. What scale was it made to?” 
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q 
routine 
job 


the earmarks of fabrication 
craftsmanship 

















This is made of stainless steel with two layers 
of wire mesh laid at right angles to one another, providing not only a stronger 
filtering element but, in effect, a finer mesh. 

As stated above, this piece, taken at random from a large shipment, was a 
routine job but a neat one. We are showing it as a good example of the kind 
of work we do. 

Notice in the binding — or crimping job — how smooth if is on the long radius 
curves and how the unavoidable ‘‘gathering"’ at the short curves is uniform. 
Difficult or simple, we turn out top quality work. We would be glad to show you 


what we can do for you in the way of a fabricated filter or strainer element, 


Sire Sloth 
COMPANY 


351 Verona Avenue * Newark 4, New Jersey 


For further information mark No. 130 on Readers’ Service Card 





People... 
... and events 


Dr. G. Ross-Lord, B.A.Sc., P.Eng., has 
been appointed vice-chairman of the 
Technical Service Council, an organiza- 
tion devoted to retaining Canadian en- 
gineers and scientists in Canada. Past 
president of the Association of Profes- 
sional Engineers, Dr. Ross-Lord is head 
of the Department of Mechanical En- 
gineering, University of Toronto. He is 
also a consultant in hydraulics. 


* * * 


F. Gordon Holroyd, B.Sc., D.I.-C., P.Eng., 
has been named operations manager of 
Macdonald & Macdonald Ltd., inspec- 
tion and testing engineers, Vancouver. 


* * * 


Neil A. Bryson, B.Sc., P.Eng., is now 
manager of manufacturing for Canadian 
Westinghouse Company’s power trans- 
former and circuit breaker division. He 
was formerly manufacturing manager for 
the apparatus division. 


* * * 


The new president of the Canadian 
Manufacturers’ Association is an engineer. 
Thomas Rodgie McLagan, O.B.E., 
P.Eng., chairman of Davie Shipbuilding 
Ltd., graduated from McGill University 
with a B.Sc. degree in mechanical en- 
gineering. He is a member of the Cor- 
poration of Professional Engineers of 
Quebec. 


* * * 


Hubert Ryerson Sills, P.Eng., of Peter- 
borough, Ont., has been appointed to the 
19-man council of the Association of 
Professional Engineers of Ontario. The 
vacancy was created by the resignation 
of Dr. J. Herbert Smith, P.Eng., president 
of Canadian General Electric Co. Ltd. 
Mr. Sills is design engineer, waterwheel 
generators, for C.G.E. in the apparatus 
department. 


* * * 


Dr. Clifford B. Purves, E. B. Eddy pro- 
fessor of industrial and cellulose chem- 
istry, McGill University, has been award- 
ed the Chemical Institute of Canada’s 
palladium medal in recognition of his 
outstanding contributions to Canadian 
chemistry. Dr. Purves has supervised the 
training of some 80 Ph.D. students since 
joining McGill in 1943. Together with 
his associates and graduate students he 
has published more than 100 technical 
papers. 
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British American Oil Co.’s Montreal East 
refinery will get an aromatic extraction 
plant costing more than $2.5 million. A 
prime product of the plant will be ben- 
zene, which is required by the cumene 
operation at the nearby B.A.-Shawinigan 
petrochemical plant, where it is convert- 
ed to phenol and acetone, which in turn 
are used by the plastics, resins and chem- 
icals industries. 

Construction on the new unit will be- 
gin this fall and operations are scheduled 
to begin before July 1, 1961. Provision is 
being made for future production of 
other aromatics, such as toluene and 
xylenes. 

* * * 


The national fall meeting of the Amer- 
ican Welding Society will be held at the 
Hotel Penn-Sheraton, Pittsburgh, Penna., 
on September 26-29. Seventeen technical 
sessions will be held, each dealing with 
a particular subject, so that delegates 
will be able to attend all lectures on 
any topic that interests them without 
missing papers because they were given 
simultaneously. 
* * * 


Adolph Monsaroff, P.Eng., executive 
vice-president of Monsanto Canada Ltd., 
has been elected president of the Society 
of the Plastics Industry (Canada) Inc. 
Vice-president is E. G. Salmond of Cana- 
dian Plastics, and treasurer J. A. Mac- 
pherson of Canadian General Electric 
Co. 
* * * 


An addition has been completed at the 
St. Thomas, Ont., works of Canadian 
Allis-Chalmers, Ltd., the third in 10 
years. The 14,000 sq. ft. addition, 
which cost $100,000, will be used pri- 
marily as a warehouse and also contain 
some material preparation operations. 
The St. Thomas plant makes motors from 
1 to 200 hp, as well as coils for larger 
motors made at the company’s plant at 
Lachine, Que. 
* * * 


Automation will be the theme of most 
exhibits at the Production Engineering 
Show to be held in Chicago on Septem- 
ber 6-16. The exposition will run con- 
currently with the Machine Tool Show. 
The two shows are held only once every 
five years and this year’s will be twice 
the size of the 1955 event. As 125,000 
visitors are expected, including many 
from abroad, hotel reservations should 
be made well in advance. 


Barnes Norton 
J. W. Barnes has joined IRC Resistor 
Division of Renfrew Electric Co. Ltd. as 
chief engineer. He is responsible for es- 
tablishing manufacturing facilities for 
molded metal film resistors, and even- 
tually will assume complete engineering 
responsibility for IRC resistor products. 


* * * 


RCA Victor Co. Ltd., has announced the 
appointment of R. J. Norton, P.Eng., as 
Ontario regional manager, for aviation 
equipment and manager, special accounts. 


* * * 


The third international fluid power con- 
ference will be held at Olympia, London, 
in April, 1962. There will be two types 
of sessions: advanced technical papers for 
manufacturers, and manufacturer-user 
discussion sessions. The last session in 
May 1960 attracted delegates from 37 
countries on all five continents. 


* * * 


Ford Motor Co. is building a $6 million 
glass fabrication plant in Crowland 
Township, southwest of Niagara Falls, 
Ont. The plant will cut, heat-treat, lami- 
nate and bend glass for automobiles and 
trucks assembled at Ford’s Oakville plant. 

Construction will start on the 116,000 
sq. ft. plant immediately and it is ex- 
pected to be in operation by August, 
1961. The plant will employ between 
200 and 250 workers. 


Ww w Ww 


W. D. West has been named technical 
representative, special accounts, market- 
ing division, RCA Victor Co. Ltd. J. I. 
Shalinsky becomes technical field sales 
representative. 


* * * 


Arthur D. Little Inc., the international 
consulting research company, has estab- 
lished a Canadian subsidiary in Toronto. 
President is Winnett Boyd, formerly in 
charge of the design of Canada’s NRU 
atomic reactor at Chalk River, Ont. 
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Consider DIELECTRIC HEATING 


FOR PROCESS HEATING, DRYING, COOKING 


“THT = 

MATH 
HTL, 
HEA 





Radyne Control Panel 
for manual or automatic 
operation. 


DIELECTRIC 
HEATING 


— 
RADYNE 
ll — 


The Radyne dielectric heating method is becoming increasingly: 
adopted by forward thinking process engineers in a variety 
of industrial applications. These include drying of foam 
rubbers, felts, textiles and chemicals, curing of resins, paper 
and textiles. The basic control panel and generator sets range 
in capacity up to 25 KW outputs and production equipment 
housing the electrodes is designed especially by our engineering 
department to suit the particular application required. 

















Radyne Model H 155/W 
15 KW Generator 
Ask our sales engineer to advise, without obligation, 
on your production needs or send today for your copy 
= the Radyne booklet, ‘Dielectric Radio Frequency 
eating’’. 


On-the-Spot Radyne engineering and service always available 


M TECHNICAL PRODUCTS DIVISION @ 


Dominion Electrohome Industries Ltd., Kitchener, Ontario. 
ETS 





For further information mark No. 


114 on Readers’ Service Card 








Formapex PLASTICS 


LAMINATED 


Paper base grades for ELECTRICAL INSULATION 
Fabric base grades for MECHANICAL PARTS 


High strength/weight ratio 
High dielectric strength 

Low coefficient of friction 
Resistance to heat, moisture, 
weak chemicals 


FORMAPEX is being used 
increasingly for terminal 





boards, control panels, 
silent gears, bushes, 
washers, bearings and 
small mechanical parts. 
It can be machined or 
punched, and qualities 
are made to meet all 
appropriate British 
Standard Specifications. 


ioco 


Please write for technical brochure 


LIMITED 


ANNIESLAND, GLASGOW W3, SCOTLAND 


Agents in Canada: 
Federal Pacific Electric of Canada, 22 East Fifth Ave., Vancouver, 10. 


Federal Pacifie Electric of Canada, P.O. Box 550, 561 Maisonneuve Street, Granby, Que. 


For further information mark No. 125 on Readers’ Service Card 
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Designers’ 
book shelf 





Encyclopedia of Science and Tech- 
nology prepared by over 200 auth- 
orities. Publisher — McGraw-Hill, 
Toronto. Price $159, if ordered be- 
fore publication. 

Today’s accelerated pace of tech- 
nological developments demands a 
broader background for the technical 
man. This special issue of 15 volumes, 
9,300 pages, with 7,200 articles pro- 
vides a breadth of coverage never 
achieved before. 

More than 60 consulting editors, 
aided by a distinguished advisory 
board, chose the most outstanding 
authority in each field to contribute 
to the encyclopedia. As a result, you 
are assured of the most informed 
view on each of the scientific and en- 
gineering subjects included. 

Circle 337 on Reader Service Card 


Fasteners Handbook, by Julius Soled, 
consulting engineer. Publisher—Rein- 
hold Publishing Corp., New York. 
438 pages. Price $12.50. 

This book provides ready, up-to- 
date answers to fastener problems in 
all fields. This is the only fastener 
reference we have seen which relates 
the actual uses of fasteners in one in- 
dustry to those of another. The book 
also points out the plus values of 
many less known but equally valuable 
fasteners. The extensive information 
which is included in this book for the 
first time is of interest to all who use 
industrial fasteners, including design- 
ers, plant engineers, and purchasing 
men. 

Circle 338 on Reader Service Card 


Nuclear Technology for Engineers, 
by R. H. Ellis, Jr. Publisher—Mc- 
Graw-Hill, Toronto. 282 pages. Price 
$8.75. 

Design engineers will find in this 
book a concise explanation of the 
structure of the atomic nucleus and 
the ways in which unstable nuclei dis- 
integrate to produce the radioactive 
materials from which much benefit 
can be derived. 

Also included in the book is a prac- 
tical introduction to the fusion pro- 
cess, bringing you clear details of 
the techniques of plasma physics, fu- 
sion devices and the advantages of 
fusion reactors. 


Circle 339 on Reader Service Card 
Industrial Thermal Insulation, by A. 


C. Wilson, of Owens-Corning Fiber- 
glas Corporation. 295 pages. Price 
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“This is our standardization group!” 


$9.00. Publisher—McGraw-Hill, To- 
ronto. 

A handy reference manual which 
gives full information on such factors 
as selecting the right insulation, deter- 
mining the optimum thickness, and 
selecting the best application method. 

What you should know about the 
characteristics and uses of materials 
for high and low temperature appli- 
cations is given in handy tabular form. 
How to apply the materials to hot and 
cold surfaces is thoroughly explained. 
A separate chapter explains the prin- 
ciples which apply to thermal flow 
inward. In addition, the book pro- 
vides a concise review of the prin- 
ciples of heat insulation. 

Circle 340 on Reader Service Card 





Theory ef Thermal Stresses, by B. A. 
Boley and J. H. Weiner, both profes- 
sors at Columbia University. 585 
pages. Price $15.50. Publisher—John 
Wiley, New York. 

A typical university text, this pre- 
sents a broad account of all the pres- 
ently available theoretical techniques 
for determination of stresses produced 
in a solid object when it is subjected 
to specified heating conditions. Ther- 
mal stress is explained through the 
basic subjects of thermodynamics, 
heat transfer theory, elasticity and in- 
elasticity. Methods of practical ther- 
mal stress analysis are also treated in 
detail. Your calculus needs to be in 
order to fully appreciate this one. 


Other recent engineering publications: 


Techniques of Plant Maintenance and 
Engineering—1960, report of Con- 
ference held in Philadelphia. Publish- 
er—Clapp & Poliak, New York. 340 
pages. Price $10. 


Circle 341 on Reader Service Card 


Industrial Electronic Circuits, by Wal- 
ter Richter. Publisher — McGraw- 
Hill, Toronto. 569 pages. 


Circle 342 on Reader Service Card 
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Precision gears—128-page catalogue list- 
ing a full line of miniature gears, includ- 
ing anti-backlash, spur, bevel, worms and 
mating helical gears. Also includes gears 
cut to center distance, differentials, speed 
reducers, etc. Prices of all items are list- 
ed. Dynamic Gear Co. Inc. 
Circle 343 on Reader Service Card 


Steel pipe — Vividly illustrated booklet 
of 20 pages describing the manufacture 
of steel pipe by the continuous weld proc- 
ess. Also includes a short history of pipe 
manufacture from early civilizations. 
Steel Co. of Canada Ltd. 


Circle 344 on Reader Service Card 


Thermocouple data — Calculator giving 
millivolt values for copper constantan, 
platinum 13%, etc. Includes thermo- 
couple and extension wire resistances con- 
version of B & S wire gauge into both 
millimeters and decimal inches, maximum 
temperatures for common thermocouple 
protection tubes and other information. 
Davis Automatic Controls Ltd. 


Circle 345 on Reader Service Card 


Power transformers — Pocket-sized book- 
let giving information on storage and in- 
stallation of transformers. The booklet 
is intended to stimulate regular re-read- 
ing of a larger instruction book contain- 
ing complete data on power transformer 
installation procedures. Canadian West- 
inghouse Co. Ltd. 


Circle 346 on Reader Service Card 


Vacuum furnaces — Four-page bulletin 
describing a new refractory-free, 4200 
deg F, radiation shield vacuum furnace 
for critical heat treating. Contains rat- 
ings and dimensions and a table of typi- 
cal applications. Canadian General Elec- 
tric Co. Ltd. 
Circle 347 on Reader Service Card 


Telemeters — 52-page bulletin describing 
metameter telemeters, including prin- 
ciples of operation, applications and elec- 
trical quantities. Bristol Co. of Canada 
Ltd. 


Circle 348 on Reader Service Card 


Elevator furnaces — Bulletin describing a 
line of elevator furnaces equipped with 
neoprene-sealed retorts. Also describes 
chief operating features of the furnaces 
in providing low dew points for brazing, 
annealing, hardening and sintering at 
temperatures up to 2300 deg F. Harper 
Electric Furnace Corp. 
Circle 24° on Reader Service Card 


(Continued on page 65) 
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Bill 
Leishman** 


shows 

90% savings 

to a buyer of 
special fasteners 


On the right is a fasten- 
er produced by auto- 
matic screw machines. 
Below it is its equiva- 
lent, produced at less 
than half the cost by 
Stelco’s cold heading 
facilities. 

Perhaps Stelcocan help 
you also, either to de- 
sign a new fastener, or 
to effect economies in 
your present purchases. 
Contact any Stelco 
Sales Office for prompt 
attention. 


For regular news about 
fastener developments, 
write for Stelco’s bulle- 
tin “Bits and Pieces’. 


? 

}~ Mr. L. W. Leishman represents 
Stelco in the Niagara Peninsula. 
He is one of a group of repre- 
sentatives specially trained to 
bring personal interest and ex- 
pert attention to your needs in 
Special Fasteners. 


THE STEEL COMPANY OF CANADA, LIMITED 


Executive Offices: Hamilton and Montreal 


> Sales Offices: Halifax, Saint John, Montreal, Ottawa, Toronto, 
lL Hamilton, London, Windsor, Winnipeg, Edmonton, Vancouver. 
1 J. C. Pratt & Co. Limited, St. John’s, Newfoundland. 
59381.C 


For further information mark No. 134 on Readers’ Service Card 
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Now Ward Leonard Distributors 
SOLVE YOUR SERVICE AND 


SUPPLY PROBLEMS 


Ward Leouaed has appoint- 
ed selected radio parts dis- 
tributors to represent their 
full line of resistors. 


Price bulletins are available 
from each authorized dis- 
tributor. Your local rep- 
resentative assures you of 
immediate stock availabili- 
ty, expert guidance in the 
selection of correct com- 
ponents and good service 
facilities close to you. He 
can also assist you with 
made-to-order components 
in some cases. 


For information on any of 
our products contact your 
nearest Ward Leonard dis- 
tributor or write to: 


TORONTO 
Electrosonic 
Supply Co. Ltd. 
Radio Trade 
Supply Limited 
Canadian Electric 
Supply Co. Ltd. 
MONTREAL 
Canadian Electric 
Supply Co. Ltd. 
OTTAWA 
Wackid Radio 
Television Laboratories 
NORTH BAY 
Johnson 

Electric Supply 
HAMILTON 
Western Radio 
Supply Co. Lid. 
P.B. Electronic 
Supply Limited 
KITCHENER 


McDonald 
Electric Co. Ltd. 


WARD LEONARD 
OF CANADA LIMITED 


1070 BIRCHMOUNT ROAD TORONTO 16 


Resistors * Rheostats * Relays * Motor Controls * Dimmers * SAFT 


Batteries °* Barkelew Switches 


* Kenco Pumps °* 


Load Banks 


For further information mark No. 142 on Readers’ Service Card 
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MOMENTARY CONTACT 
3-WAY 
%s'’ orifice — 80psi max. 


Name any style, capacity or size 

of electrically-operated valves— 

2-way, 3-way or 4-way— 

air, oil, water or vacuum— 

you'll find them at Airmatic ... 

practical in design, compact, 

precision made and individually 

tested to full pressure rating. 
Our quality is tops. 

Our deliveries are prompt. 

Our prices are right and 

engineering service is yours 

for the asking. 


Ys" orifice- 200psi 
%'' orifice —80psi 


MINIATURE 4-WAY 
Ye" or %s” orifices 


Write for our latest catalog 91024. 





VALVE, INC. 
7313 
Associate Ave., 
Cleveland -F Ohio 


Pneumatic Industrial Equip. Co., Lid Air & Hydraulic Equip. Div., Power Press & Equip. Co. 


2432 Kingston Rd. Toronto 13, Ontario 1381 St. James St. W., Montreal 3, P.Q. 
Morton Engineering, Ltd., 1340 Commercial Drive, Vancouver 6, B. C. 


For further information mark No. 101 on Readers’ Service Card 
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New, bigger 
selection. 


Vifeu Ke) 
SHEET | 
PACKINGS ff =. 


MOUS reas wa ACK i NGS 


a 
"© Wasnens 


Arta, : 
Power tons MO & Gataer Cone, 


Catalog 505A now ready 
for specifiers and buyers 


e@ Covers all standard compositions of asbestos, plant and 
cellulose fibers, cork and synthetic rubber—in various 
grades . . . including metal-core constructions. 


e@ Gives you complete specification data on all modern 
packings for automotive, machinery, appliance, aeronau- 
tical and marine applications. Gives both new and old 
SAE-ASTM numbers for each grade of packing. 


e@ Ask for Catalog 505A on your letterhead. No obligation. 
VICTOR MFG. & GASKET CO. of Canada Ltd. 
Victor Dr. & Chester St., St. Thomas, Ont. 
we In the U. S.: 
Victor Mfg. & Gasket Co., Chicago 90, Ill. 
GASKETS * PACKINGS * OIL SEALS * MECHANICAL SEALS 


For further information mark No. 139 on Readers’ Service Card 


TO OUR READERS! 


There may be articles or advertisements in 
this issue of DESIGN ENGINEERING of par- 
ticular interest to business associates of 
yours who are not already receiving our 
publication. 


Just fill in the space below and return — 


we'll send a complimentary copy. 


DESIGN ENGINEERING, 481 University Ave., Toronto, Ont. 


COMPANY 


ADDRESS 


AUGUST — 1960 
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Words cannot describe the advantages 
and the superiority which BEARIUM 
METAL offers over all other types of 
bearing materials. Only when you use 
it under the most difficult operating 
conditions can you appreciate its 
amazing superiority. 

So, if you have a bearing applica- 
tion which involves high speeds, poor 
lubrication, excessive loads, elevated 
temperatures, dusty and gritty sur- 
roundings—or where a liquid other 
than oil must be used as a lubricant 
... BEARIUM METAL will prove to be 
your best investment. 


THE SECRET OF 
BEARIUM METAL’S 
superiority is due to 
the uniform distri- 
bution of microscop- 
ic lead particles 
within the copper- 
tin grains rather 
than between the 
Gina ty Gon FEATURES: Non-Seizing and Non- 
two photomicro- Scoring @ Long-Wearing @ Seif- 
graphs Lubricating @ Low Coefficient of 

7 Friction @ High Compressive 
Strength @ Resistant to Shock 
Loads @ Sound, uniform struc- 
ture @ Free Cutting. 
AVAILABLE IN: cored and solid 
bars © centerless-ground rods 
@ machined parts @ pattern 
castings. 


Bearium Metal Ord. Leaded Bronze 


Tell us your requirements and we’ll 
gladly furnish complete information. 


BEARIUM METALS 
OF CANADA, LTD. 


225 CENTRE ST. E., RICHMOND HILL, ONT. 
Affiliate of 


BEARIUM METALS CORP. 
Rochester 14, N. Y., U.S.A. 


For further information mark No. 107 
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informed Continued 





Rotoforming — Eight-page bulletin ex- 
plaining rotoforming, a new economical 
method of pressure-shaping cold metal 
into desired thicknesses and circular 
shapes, much as a potter molds his clay 
or a spinning table. Commercial Shear- 
ing & Stamping Co. 
Circle 350 on Reader Service Card 


Impulse counters — Six-page bulletin on 
a series of small electric impulse counters 
of from three to six digits, with operat- 
ing information, electrical data, available 
types and weights, dimensional drawings, 
etc. Landis & Gyr Inc. 


Circle 351 on Reader Service Card 


Mechanical seals — Eight-page bulletin 
dealing with the engineering and appli- 
catior of ready-to-install seals, and out- 
lining temperature, pressure, shaft speed 
and other critical operating information. 
Garlock of Canada Lta. 


Circle 352 on Reader Service Card 


Felt for motors—Information bulletins 
describing the characteristics of felt for 
electric motor design. Typical designs 
are shown for bearings and seals. 


Circle 353 on Reader Service Card 


Gasoline engines—4-page catalogue de- 
scribing a range of air-cooled, two-cycle 
engines suitable for mowers, brush cut- 
ters, saws, pumps, generators, elevators 
and other portable, powered equipment. 
West Bend Aluminum Co. 


Circle 354 on Reader Service Card 


Electroplate—Technical paper on how 
to test and evaluate precious metal elec- 
troplate. Discusses thickness measure- 
ment, corrosion resistance, tarnishing, 
oxidation, wear resistance and hardness. 
Sel-Rex Corporation. 


Circle 355 om Reader Service Card 


Electronic computer — 6-page brochure 
describing a fully transistorized, elec- 
tronic, stored program, general purpose 
computing system for both engineering 
and business data processing. The McBee 
Co. Ltd. 


Circle 356 on Reader Service Card 


Inductors — Ready reference wall chart 
on toroidal and variable inductors, plus 
a table of the electrical characteristics 
and physical dimensions of 25 typical 
inductors. Burnell & Co. Inc. 

Circle 357 on Reader Service Card 


(Continued on page 66) 








psi RTS EES 
a COPIA LOOP LESION T AGEL 


Custom 
Cold Roll and 
Brake Forming 


Accurate, economical cold roll 
forming may solve a problem 
for you. Let’s discuss it. 


CRESSWELL 


POMEROY 
LIMITED 


Head Office & Factory: Granby, Que. 
ST. JOHN'S e HALIFAX . QUEBEC CITY 
MONTREAL ¢ TORONTO ¢ WINNIPEG 
EDMONTON . VANCOUVER 





For further information mark No. 113 
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informed Continued 





Cup packings — Four-page folder out- 

lining the results of several field tests 

on cup packings. E. F. Houghton & Co. 
Circle 358 on Reader Service Card 


Capacitors — 20-page book covering a 
complete line of general-purpose disc and 
tubular ceramic capacitors, with specifi- 
cations on temperature compensating, 
temperature stable and other types. Cent- 
ralab. 


Circle 359 on Reader Service Card 


Instrument cases — Brochure on multiple 
function cases with removable hinged 
lids, which can be used as instrument 
cases, as lightweight shipping containers, 
stowage compartments, etc. TA Mfg. 
Corp. 

Circle 360 on Reader Service Card 


Hydraulic components — Pumping units, 
fluid motors, valves and other compon- 
ents described in a six-page bulletin. Deni- 
son Engineering Division. 

Circle 361 on Reader Service Card 


Motors and generators — Bulletin offer- 
ing a quick reference to a complete line 


of motors and generators. Includes de- 
signs for a wide variety of special appli- 
cations, among them cranes, hoists, ele- 
vators, machine tools, etc. Howell Electric 
Motors Co. 


Circle 362 on Reader Service Card 


Deburring — Illustrated folder giving 
four methods of mechanical deburring to 
remove burrs or flash from machined 
parts, stampings, die castings, powdered 
metal parts, etc. Shows various types of 
equipment available and case history ex- 
amples of each method. Wheelabrator 
Corp. 
Circle 363 on Reader Service Card 


Vibratory finishing — Equipment fea- 
tures and operating principles of vibra- 
tory finishing described in 12-page bulle- 
tin. Also presents examples of various 
types of deburring and finishing appli- 
cations accomplished by the vibratory 
method. Lord Chemical Corp. 
Circle 364 on Reader Service Card 


Clamps ts 16-page booklet containing in- 
formation about clamps for the automo- 
tive, aircraft, appliance, agricultural, 
marine and general manufacturing in- 
dustries for hose, flexible plastic pipe and 
duct connections. Wittek Manufacturing 
Co. 


Circle 365 on Reader Service Card 








ed 


+> 


_. BROOK 
MOTOR 


COST LESS— YET LAST 


Thermistor — What they are and do is 
explained in a 24-page booklet. Gives 
examples of their use, tells how to solve 
themistor problems and contains ratings 
and resistance-temperature tables. Fen- 
wal Electronics Inc. 


Circle 366 on Reader Service Card 


Levelling screws — Leaflet describing 
their use as adjustable legs on many 
products, including washers, dryers, vend- 
ing machines, furnaces and display cases. 
Offers free samples for experimental use. 
Ohio Nut & Bolt Co. 


Circle 367 on Reader Service Card 


Pre-finished metals — Eight-page discus- 
sion report entitled Fabricating Qualities 
of Pre-finished Metals, offering techni- 
cal information for streamlined factory 
production. Describes effects of various 
electro-deposits on the fabrication or duc- 
tibility of sheet and strip steel. Apollo 
Metal Works. 


Circle 368 on Reader Service Card 


Axial piston pumps — Eight-page bro- 
chure on the use of axial piston pumps. 
Illustrates performance and torque curves 
and gives a rating chart for both pump 
and fluid motors. Denison Engineering 
Division. 

Circle 369 on Reader Service Card 


Glass — Application handbook giving ex- 
amples of design flexibility in glass for a 
wide variety of production applications, 
including industrial, electronic and com- 
mercial. Lancaster Glass Corp. 


Circle 370 on Reader Service Card 


Resins — Revised chart containing data 
and end-use information about epoxy and 
ceramic type casting and impregnation 
resins and adhesives. Emerson & Cuming 
Inc. 


Circle 371 on Reader Service Card 


Variable transformers — Four-page fly- 
er describing transformers in both open 
and closed construction with motor drives 
for remotely controlled applications. 
American Superior Electric Co. Ltd. 


Because theyre no ordinary motors — stators, 
rotors, windings, electrical varnishes, and bearings 
used are designed and selected to give you long, 
trouble-free service under the toughest conditions. 
Yet, BROOK MOTORS cost no more than ordi- 
nary motors — usually cost less; No wonder 
BROOK MOTORS are praised so highly through- 
out industry. NEMA Rerate (Open Drip Proof 
Shown) and Standard Frame Motors, 1 to 600 
horsepower, available from warehouse stocks in 
principal cities. Write for cost-cutting facts today! 


LONGER! 


Circle 372 on Reader Service Card 


Pressure regulators—Eight-page catalogue 
describing a line of self-operated, pilot- 
operated, solenoid-operated and _ back 
pressure sliding gate regulators for use 
on steam, water, air, oil, gas or corrosive 
chemicals. Illustrates the self-cleaning, 
self-lapping action of the sliding gate. 
OPW-Jordan Corp. 


Circle 373 on Reader Service Card 
World’s most respected motor 


BROOK ELECTRIC MOTORS 


of Canada Limited . 
250 University Avenue, Toronto, Ontario 


Representatives in: St. Johns, Quebec, Montreal, Toronto, Guelph, North Bay, Winnipeg, Regina, Calgary, 
Edmonton, Vancouver. 


Temperature controllers — A _ portable 
type electronic-indicating controller de- 
scribed in four-page brochure. Also in- 
cludes thermistor specifications and mo- 
difications. Fenwal Inc. 


Circle 374 on Reader Service Card 


since 1940 


For further information mark No. 108 on Readers’ Service Card 
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Use these 
cards to get 
additional 
information... 
promptly... 


conveniently 


Every advertisement, new 
product, and catalogue listed 
in this issue of DESIGN EN- 
GINEERING has been key 
numbered. 


To secure information and 
literature just circle the proper 
number on the cards .. . 
complete and mail . .. we 
contact the companies for you 
and pay all the postage. 


There are three identical 
cards ... pass this copy on 
so your friends can order 
material of their choice, too. 


This service 
is FREE... 
make the 
most of it. 
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...the 
best way for 


Preparing Canadians , 
Or Tarlo las 


for the challenge 


of our tomorrows 


Leading Canadians 
to a richer sense 
of citizenship 


There’s a Canadian way of doing things — of 
living, working and learning. It’s a good way of 
doing things by any standard. For Canadians it’s 
the best way. 

Our schools and universities offer one example of 
this. They fill a very special need; educating our 
young people for service to their communities; 
preparing them — as no other education can — 
for the challenge of our country’s future. 

As Canada’s leading national publishing house. 
Maclean-Hunter. too. meets this vital need. The 


editors of its national magazines, business and 
financial publications have a common purpose: to 
inform, to entertain, to foster a better understand- 
ing of our country, to interpret world events in 
terms of their significance to Canadians. 

Thus Maclean-Hunter publications contribute to 
the development of a Canadian spirit and a richer 
sense of citizenship. Together they preserve and 
strengthen the priceless vehicle of Canadian ex- 
pression. They are, in fact, part of the Canadian 
way ... the best way for Canadians. 


MACLEAN-HUNTER > Mi PUBLISHING CO. LTD. 


481 University Avenue, Toronto 2 1242 Peel Street, Montreal 2 1030 W. Georgia Street, Vancouver 5 
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backlash 


Spare our blushes 


We know that pride goes before a fall, but we still 
can’t help being all puffed up over some comments 
we've been receiving from readers lately. Comments 
like these: “A very interesting magazine” (from the 
planning supervisor of an electrical manufacturing plant 
in Brockville, Ont.); “I enjoy knowing what’s going on” 
(from the works manager of a Canadian auto manu- 
facturing company); “Have found your journal quite 
interesting and informative” (from a plant engineer at 
the same company); “A very good magazine—enjoy 
getting it and reading it” (from a plant engineer at the 
Lakehead); and many more in similar vien. 

We received these comments when we sent out a 
small mailing to a group of readers whose job designa- 
tions were in doubt. The mailing cleared up some of 
our doubts, but it also left us in no doubt at all that 
some people definitely didn’t want to be removed from 
our list. They told us in no uncertain terms that they 
still wanted the book. Dozens of them added com- 
ments, all complimentary. 

One man used both sides of the form to make a 
70-word comment: “I receive a number of publications 
of a technical nature, both American and Canadian, 
and feel that Design Engineering compares favorably 
with any of them. I checked just now to see how many 
of the articles in the April issue I had read, and found 
that I had read three completely and three partly, which 
is a much higher percentage than I get to in most 
publications.” This man incidentally is the design 
supervisor of a major chemical corporation in Sarnia, 
Ont. 

And here are just a few of the many other com- 
ments we received: “I am quite appreciative of an 
excellent job, particularly by a Canadian company” 
(from an engineering manager of an _ internationally 
known equipment manufacturing firm); “I am_ very 
pleased with the refresher articles on machine design 
theory” (from a precision tool company’s plant engi- 
neer); “I find Design Engineering interesting and in- 
formative and very much appreciate receiving it” (from 
the plant production superintendent of an appliance 
firm. 


Not everyone agrees 


It’s a rare issue when we publish letters from our 
readers. The last one we ran happened to be a letter 
commending an article in DE. We were happy to 
publish it. 

This month we're favored again. Elsewhere in this 
issue is a letter commenting on our coverage of the 
recent Design Engineering Show in New York. The 
fact that the writer disagrees with just about everything 
we said, and at times quite violently disagrees, makes 
us no less happy than we were to receive the letter of 
commendation. 

The point, you see, is that when we get letters we 
also get guidance. Your letters show us whether we’re 


70 


on the right track. Letters, even impassioned ones, are 
so much better than stony silence. 

So please write to us, won’t you? and help prove 
we were wrong last month when on this very page we 
implied that engineers in Canada are an inarticulate 
group. 


For your files 


A plant engineer at Red Rock, Ont., sends us a 
note telling us that he cuts out many of our technical 
articles for reference. But he says there are problems 
when he wants two successive articles one of which 
ends on a right-hand page and the next one begins on 
the left-hand page overleaf. 

Our friend suggests that “all technical articles be 
printed in such a way that same can be removed from 
the magazine complete, without having one ending on 
the same page as the beginning of the next continued 
on the back.” 

We're always anxious to oblige, but unfortunately 
some articles make a better display when they are 
given double-spread treatment. Apart from this con- 
sideration, some longer features will necessarily end on 
a right-hand page, and it’s not always practical or 
possible to place an advertisement overleaf. 

But for our engineer at Red Rock, and for anyone 
else who clips articles for his files, we have a simple 
solution to the problem of back-up pages. Just drop 
us a line asking for tearsheets of any articles you want. 
This is an open invitation to all readers; we’re more 
than happy to help out. 


The company wreckers 


The methods of certain types of office managers can 
wreck a company, says a bulletin issued by the Small 
Business Administration, a U. S. Government agency. 
The bulletin, catalogued as Office Management Aid No. 
103, lists the types as follows: 

The Detail-Hugger. Hardly a day passes without his 
asking the mail-room clerk, “Have we got enough 
stamps?”; the secretaries, “How do you put a new ribbon 
on that new machine?”; or the food supervisor, “How 
long does it take to fix cole slaw?” He is also interested 
in the amount of string used in packages, 

The Conference-Caller. This type won’t allow anyone 
to order even a dozen paper cups without first calling 
a time-killing summit conference. He likes to hear his 
own voice. 

The Dream Merchant. He kills time dreaming (and 
talking) about what he’s going to do tomorrow, and so 
he never has time to do anything. 

The Kibitzer. His way of killing time is to look over 
everybody’s shoulder “just to see how things are going.” 
(They’re going fine when he’s not around.) 

The Statistician. Figures fascinate him. He kills the 
day poring over them while the fate of the firm hangs 
in the balance. 
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THE MARK OF QUALITY versatile, reliable 
mH, electrical 
components 


PRECISION D-C MOTORS 

for industrial equipment and air- 
borne applications. Up to 1/10 hp 
. . . permanent magnet and split 
series types . . . various mountings 
and speeds. 

A-C 400-CYCLE MOTORS 

for aircraft and missiles. Designed 
to MIL-M-7969a. 

TACH GENERATORS 

for accurate speed indication and 
servo rate control. Up to 40 volts 
per 1,000 rpm. 

LOW-COST D-C MOTORS 

for portable dictating machines, in- 
struments, signal-seeking radios, 
cameras, similar battery-operated 
applications. 

POLARIZED D-C RELAYS 
Ultra-sensitive . . . operate on in- 
put powers as low as 40 microwatts. 


SEND FOR NEW, FREE 
QUICK REFERENCE FILE 


BARBER-COLMAN COMPANY 


Canadian Representatives 
Rousseau Controls Ltd. John Herring & Company Ltd. 
640 DeCourcelle St. 3468 Dundas Street West 
Montreal 30, Quebec Toronto, Ontario 


For further information mark No. 105 on Readers’ Service Card 





Wien Design Calls 
Lox Bushings - - - 


a ae S ast 


CENTRIFUGAL BRONZE BARS 
or Precision Finished 


Bronze Bushings 


HM ROTO-CAST assures you of bearings 
that are free from porosity, microshrink 
and blow holes. Our precision machining 
gives you bushings that are of close toler- 
ance, concentricity and fine finish. ROTO- 
CAST is a high quality bar — the most 
economical for maintenance or production. 
Write for our technical literature. 


THE CANADA METAL COMPANY LIMITED 
721 EASTERN AVE., TORONTO 8 HO. 5-4684 
Contact our nearest Branch 
MONTREAL SCARBOROUGH WINNIPEG CALGARY VANCOUVER 


For further information mark No. 110 on Readers’ Service Card 
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Test Sheets, 
Technical 
Data 


Packing material that stops 
hard-to-hold fluids 
VICTORITE—a tough, leather-like, glue-glycerin im- 
pregnated paper sheet packing by VICTOR that’s 
famous for low-cost tight sealing on oils, grease, gaso- 
line, water, solvents and other hard-to-hold fluids. 
Victorite is made in two grades and in 12 thicknesses 
—.003 to .125—in 18- and 36-in.-wide rolls. Victor’s 
complete facilities are your best source for low-cost 
finished gaskets. Test samples supplied free; please 

state proposed application. 
WRITE FOR NEW CATALOG 505A 
VICTOR MFG. & GASKET CO. of Canada Ltd. 
Victor Dr. & Chester St., St. Thomas, Ont. 
we In the U. S.: 
Victor Mfg. & Gasket Co., Chicago 90, Ill. 
GASKETS * PACKINGS * OIL SEALS * MECHANICAL SEALS 


For further information mark No. 139 on Readers’ Service Card 


World-Famous 


Drafting Equipment . . . 


The extraordin- 
ary qualities of 
the Castell lead 
produce a great- 
er number of 
clear, sharp re- 
productions 
than any other 
drawing pencil. 


Send for complete catalogue 
of drafting room equipment. FABER- 
CASTELL 


CARSEN ixstruments i1D. 


162 Bentworth Ave., Toronto 19, Ont. 





For further information mark No. 112 on Readers’ Service Card 





Editorial 





A word about 
tariffs 

and engineering 
design 


“Canada is in danger of losing its key electronic industry and unless some- 
thing is done to curb imports effectively . . . will be increasing unemployment 
in the industry,” the Electronics Industries Association of Canada reports 
in a group statement reaching our desk. 

“The survival of the manufacturing industry, which comprises 45% 
of the working population of the country today, is being undermined by 
the government...” 

The statement goes on to try and place the full blame on the Canadian 
parliamentarians for the diminishing status of the electronics industry. 

Such talk is pure nonsense. 


We will agree that there is just cause for concern in some of the tariff 
regulations and the way that European and Japanese manufacturers are 
taking over an increasing share of the market. But the fault is by no means 
due to the tariff situation alone. 

The electronic industry is feeling the same pinch as the over-all electrical 
industry which spawned it, and we are inclined to think that the possible 
causes are somewhat parallel. Two incidents this past month brought the 
truth close to home. 

First of all, we went shopping for a new electric iron. We checked the 
display in a large department store where satisfaction is guaranteed, and 
noted that one major appliance brand name familiar to all Canadians was 
missing. We cornered the manager and asked why. 

“We wouldn’t have another iron of that make in our store again. Their 
design is terrible. We had more complaints and irons returned. . .” 

Crossing the street, we checked their competitor’s display. Again no 
iron of that make was displayed. The clerk was even more outspoken 
than the previous contact. “We don’t carry any of their appliances any 
more,” she said. “None of them are any good.” 

The fault, then, in this instance was not tariffs, nor the government, 
nor any of those crutches manufacturers lean on when the going gets 
tough. The fault was just poor design. 

A week later we were looking at hi-fi phonographs. At each store we 
asked to see the best of the “all-Canadian units.” One reply we received 
caught us off guard. “. . . you can’t buy a good Canadian made record 
changer. They don’t know how to design them like the British . . .” 

After watching and listening to a few sets operate, we reluctantly had 
to agree. The Canadian made product, both design and quality wise, did 
not stack up with the imports. 

Improved tariffs might help the cause of the manufacturer who is cater- 
ing to the customer basing his decision on price alone. 

But for those who look for quality in design, tariffs are not the answer. 
The only solution will be to build a better product. 
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IMPERIAL 
Engineering and Data File 





DURA-TITE TABLE OF COMPARISON 


TYPE OF PORT SEAL 


no 


Features 


Permits angular positioning of fit- 


ting with no possibility of leaking 


fluids without changing components 


Suitable for use with all hydraulic yes yes 


Safety from seepage up to 
20,000 psi 


i 


no 


Can be reconnected repeatedly no 
without changing sealing element 


Withstands high pressures to tem- 


peratures of 300° F 


SS nn | 


Simple to install — no loose parts 


Usable with SAE standard straight 


thread boss 


Unlimited shelf life 


No deterioration of sealing element 


due to aging 


No possibility of damaging sealing 


element in assembly 





HOLDS PRESSURES TO 20,000 PSI 


NEW DURA-TITE IS INDUSTRY'S 
MOST FOOLPROOF PORT SEAL FOR TUBE FITTINGS! 


From Imperial research comes a 
new, more effective and far more 
simplified port sealing method for 
tube fittings. As you can see on the 
chart pictured above, Dura-Tite 
does everything an “‘O” ring fitting 
will do—and much more ~— without 
requiring any special skill or care. 
Even at pressures up to 20,000 
psi, Dura-Tite provides a positively 
seepproof seal, and the fitting can 
be positioned in any direction with- 
out impairing tightness. And, be- 
cause Dura-Tite’s polyamide split 
ring seal is confined, it cannot dis- 
tort or extrude into threads. The 
joint can be opened and remade at 
least 25 times without seepage. 
Note how Dura-Tite creates a 
double seal with a single, simple 
operation. The fitting comes com- 
plete, with no additional parts to 


PRIMARY SEAL 
iS CONFINED 
AND DOES NOT 
EXTRUDE INTO 
THREADS 


SECONDARY 
SEAL METAL 
TO METAL 


be added in the field. It uses any 
standard SAE straight-thread port. 
No special machining is required. 

The special polyamide sealing 
medium contained in Dura-Tite will 
outperform any “O” ring compound. 
It has no hydraulic fluid limitations, 
being highly resistant to most chem- 
icals. Solves temperature problems, 
too. Tests have shown that the Dura- 
Tite seal will withstand high pres- 


sures at temperatures up to 300° F. 
There is no need for periodic re- 
placement because of deterioration 
on the job. 

Dura-Tite port seals can be 
obtained in both Imperial Hi-Seal 
flareless and 37° flared tube fittings 
in steel and stainless steel. And. 
Dura-Tite costs no more than “O” 
ring seals but makes important 
savings in installation. 


IT’S IN THE BOOK 


Dura-Tite port seals are 
covered in Imperial’s new 
Hi-Seal catalog No. 3108 
and in Bulletin EPR-2. 
Send for copies today. 


IMPERIAL BRASS MFG. CO. 
(Canada) Limited 


18 Hook Avenue, Toronto, Ontario Dept. DE-80 


For further information mark No. 124 on Readers’ Service Card 





Three new, low-cost TIMKEN bearings 
open new design opportunities 














ITH three new small size 

Timken bearings, machine 
designers can now get the advan- 
tages of tapered roller bearings 
where they couldn’t be used before. 
These new, smaller bearings pack 
high capacity in less space, and 
they’re lower in cost. They permit 
more compact designs by keeping 
related parts smaller—provide ad- 
ditional savings in hub materials, 
seals, nuts and dust caps. 

Diagram above at left shows two 
of them in a typical layout of a 
front wheel hub for the Automotive 
Industry’s new compact cars. They’re 


x 














LM 11749—LM 11710 
Wt. .181 Ib. 


Wheel hub showing 
typical application 
of two new 

Timken bearings. 


the most economical single-row 
Timken bearings ever produced in 
bore sizes of %6", 1” and 1%6’. 
Diagram above at right shows prin- 
cipal dimensions and weights. 

Like all Timken bearings, these 
new Timken tapered roller bear- 
ings are geometrically designed and 
precision-made to roll true. Their 
taper lets them take both radial and 
thrust loads in any combination. 
And full-line contact between roll- 
ers and races provides extra load- 
carrying Capacity. 

Our Sales Engineers will gladly 


560" >| 


545" 420" 


-420” 


a 


.140”R 











L44649—L 44610 
Wt. .256 lb. 


ALSO L44643 
SAME AS ABOVE 
EXCEPT WITH 1’’ BORE 


Wt. .276 Ib. 


give you complete data, help you 
design the new bearings into your 
machines. Timken bearings make 
any machine better. When you buy 
Timken bearings you get... 1) Quality 
you can take for granted. 2) Service 
you can’t get anywhere else. 3) The 
best-known name in bearings. 4) The 
pace setter in lower bearing costs. 
Canadian Timken, St.Thomas, Ont., 
Canada. Division of The Timken 
Roller Bearing Company. Timken 
bearings manufactured in Canada, 
Australia, Brazil, England, France 
and U.S.A. 


Industry rolls on 


REGISTERED TRADE-MARK 


» TIMKEN 


tapered roller bearings 


For further information mark No. 136 on Readers’ Service Card 










































